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    ﻣﻠﺨﺺ 
آﻠѧﻢ ﺟﻨѧﻮب 05ﻀﻔﺔ اﻟѧﺸﺮﻗﻴﺔ ﻟﻠﻨﻴѧﻞ اﻷزرق أﺟﺮﻳѧﺖ اﻟﺪراﺳѧﺔ ﻓѧﻲ ﻣﻨﻄﻘѧﺔ اﻟѧﺴﻮآﻰ اﻟﻮاﻗﻌѧﺔ ﻋﻠѧﻰ اﻟѧ      
 أﺛѧﺮ ﺑﻌѧﺾ اﻟﺘﻄﺒﻴﻘѧﺎت اﻹدارﻳѧﺔ ﻋﻠѧﻰ    ﻴѧﻴﻢ ﺘﻘ ﻟ6002/7002 و6002/5002ﺧѧﺰان ﺳѧﻨﺎر ﻓѧﻲ ﻣﻮﺳѧﻤﻲ 
ﺗﻤﺖ اﻟﺘﺠﺮﺑﺔ ﺗﺤﺖ ﻇѧﺮوف اﻷﻣﻄѧﺎر واﺳѧﺘﺨﺪم اﻟﺘѧﺼﻤﻴﻢ .  اﻟﻤﺮاﻋﻰ اﻟﻤﺘﺼﺤﺮة ﻓﻲ وﻻﻳﺔ ﺳﻨﺎر أراﺿﻰ
اﺛﻨﻴﻦ ﻣﻨﻬﺎ : ﺮﺋﻴﺴﻲ ﻓﻲ اﻟﺘﺠﺮﺑﺔ   وهﻲ اﻟﻌﺎﻣﻞ اﻟاﻟﺮﻋﻮﻳﺔﻨﺒﺎﺗﺎت  اﻟ ﻣﺜﻠﺖ. اﻻﻧﺸﻄﺎري ﻓﻲ ﺳﺘﺔ ﻣﻜﺮرات
 surhcneC :ﻤѧﺎ ه  ﻧﺠﻴѧﻞ واﺛﻨѧﻴﻦ  ainonmem aisocnyhRو ataidihculg ainroZ ﺑﻘﻮل وهﻲ
: هѧﻲ  اﻟﺘѧﻲ  و اﻟﻌﺎﻣѧﻞ اﻟﺜѧﺎﻧﻮي  اﻟﻌﻤﻠﻴѧﺎت اﻹدارﻳѧﺔ  ﻣﺜﻠѧﺖ ﺑﻴﻨﻤѧﺎ .     atal airaihcaraB   و sirailic
( 01 ×04)اﻟﻲ ارﺑﻌѧﺔ اﻗѧﺴﺎم ﺑﻤѧﺴﺎﺣﺔ   آﻞ ﻣﻜﺮر ﻗﺴﻢ. اﻟﺰراﻋﺔ ﺑﻌﺪ اﻟﺤﺮق واﻟﺸﺎهﺪ ، اﻟﺤﺮق، اﻟﺰراﻋﺔ 
 رﺋﻴѧﺴﻲ ﻗѧﺴﻢ ﻋѧﺸﻮاﺋﻴﺎ  وآѧﻞ ﻗѧﺴﻢ . ﻓﻲ آﻞ ﻣﻨﻬѧﺎ ﻣﺘﺮ آﺎﻗﺴﺎم رﺋﻴﺴﻴﺔ ووزﻋﺖ اﻻﻧﻮاع اﻟﺮﻋﻮﻳﺔ ﻋﺸﻮاﺋﻴﺎ 
.  اﻟﻌﻤﻠﻴﺎت اﻻدارﻳѧﺔ  ﻋѧﺸﻮاﺋﻴﺎ ﻓѧﻲ آѧﻞ ﻣﻨﻬѧﺎ  وﺿﻌﺖ ﻣﺘﺮ و ( 01×01) اﻗﺴﺎم ﻓﺮﻋﻴﺔ ﺑﻤﺴﺎﺣﺔ اﻟﻲ ارﺑﻌﻪ 
اﻟﻘﻴﺎﺳѧﺎت اﻟﺘѧﻲ ﺗѧﻢ . وﻟѧﻰ ﻟﻔѧﺼﻞ اﻟﺨﺮﻳѧﻒ ﻄѧﺎر اﻷ  ﺑﻌѧﺪ هﻄѧﻮل اﻷﻣ ﺔﺗﻢ اﻟﺤﺮق ﻓѧﻲ ﻳﻮﻟﻴѧﻮ وﺗﻤѧﺖ اﻟﺰارﻋѧ 
 ﺔ، اﻟﺘﺮآﻴﺒѧ  اﻟﻤﺰروﻋѧﺔ، ﻧѧﺴﺒﺔ اﻟﺘﻐﻄﻴѧﺔ اﻷرﺿѧﻴﺔ اﻟﻜﺜﺎﻓѧﺔ اﻟﻨﺒﺎﺗﻴѧﺔ  ﻟﻸﻧѧﻮاع اﻟﻤﺰروﻋѧﺔ وﻏﻴѧﺮ : أﺧﺬهﺎ هﻲ 
آﻤѧﺎ أﺧѧﺬت ﻋﻴﻨѧﺎت ﺗﺮﺑѧﺔ ﻣѧﻦ آѧﻞ وﺣѧﺪة وﺗѧﻢ ﺗﺤﻠﻴﻠﻬѧﺎ . ﻟﻘﻴﻤﺔ اﻟﻐﺬاﺋﻴѧﺔ و اﻹﻧﺘѧﺎج اﻟﻌﻠﻔѧﻲ اﻟﻨﺒﺎﺗﻴﺔ، اﻟﺘﺮدد، ا 
 اﻻس  و)eCE(ﺘﻮﺻﻴﻞ اﻟﻜﻬﺮﺑﻲ واﻟر، اﻟﻜﺎﻟﺴﻴﻮم، اﻟﺒﻮﺗﺎﺳﻴﻮم،اﻟﻨﺘﺮوﺟﻴﻦ، اﻟﻔﺴﻔﻮ : ﻟﺘﻘﺪﻳﺮ ﻧﺴﺐ آﻞ ﻣﻦ 
اﻟﻌѧѧﻀﻮﻳﺔ وﻧѧѧﺴﺐ آѧѧﻞ ﻣѧѧﻦ اﻟﺮﻣѧѧﻞ واﻟѧѧﺴﻠﺖ اﻟﻜﺮﺑﻮﻧѧѧﺎت واﻟﺒﻴﻜﺮﺑﻮﻧѧѧﺎت واﻟﻤѧѧﺎدة  ()Hp  اﻟﻬﻴѧѧﺪروﺟﻴﻨﻲ
  .واﻟﻄﻴﻦ
 وآﺜﺎﻓѧﺔ اﻷﻧѧﻮاع ﻏﻴѧﺮ اﻟﻤﺰروﻋѧﺔ   اﻷﻧﻮاع اﻟﻨﺒﺎﺗﻴﺔ ﻟﻢ ﺗﺆﺛﺮ ﻣﻌﻨﻮﻳѧﺎ ﻋﻠѧﻰ اﻟﻜﺜﺎﻓѧﺔ اﻟﻨﺒﺎﺗﻴѧﺔ اﻟﻜﻠﻴѧﺔ  ﻋﻤﻮﻣﺎ، 
 وﻓѧﺸﻠﺖ ﻓѧﻲ ataidihculg ainroZ آﺜﺎﻓﺔ اﻷﻧﻮاع اﻟﻤﺰروﻋѧﺔ ﺣﻴѧﺚ ﺗﻨﺎﻗѧﺼﺖ آﺜﺎﻓѧﺔ ﺑﻴﻨﻤﺎ أﺛﺮت ﻋﻠﻰ
آﺎﻧѧﺖ هﻨѧﺎك ﺗѧﺄﺛﻴﺮات ﻣﻌﻨﻮﻳѧﺔ ﻟﻠﻌﻤﻠﻴѧﺎت . ﻣﻨﺎﻓѧﺴﺔ اﻷﻧѧﻮاع اﻷﺧѧﺮى ﻓﺎﺧﺘﻔѧﺖ آﻠﻴѧﺎ ﺑﻌѧﺪ ﺷѧﻬﺮ ﻣѧﻦ اﻹﻧﺒѧﺎت 
 asorebut acidromoMاﻹدارﻳﺔ ﻋﻠﻰ ﻗﻴﺎﺳﺎت اﻟﻜﺜﺎﻓﺔ ﻓﻜﺎن ﺗﺄﺛﻴﺮ اﻟﺤﺮق ﺳﻠﺒﻴﺎ ﻋﻠﻰ ﻧﺒﺎت اﺑﻮاﻟﻌﻔﻴﻦ 
  و ps muhgroS   و,atal airaihcaraB: ﻰ ﻧﺴﺒﺔ ﺗﺮآﻴﺒﺔ ﻧﺒﺎﺗﻴﺔ وﺗﺮدد ﺳﺠﻠﺖ ﻟﻸﻧѧﻮاع أﻋﻠ. اﻟﺴﺎم
ﻟﻢ ﻳﻜﻦ ﻟﻠﻤﻌﺎﻣﻼت أي ﺗﺄﺛﻴﺮ ﻣﻌﻨﻮي ﻋﻠﻰ ﻧѧﺴﺒﺔ اﻟﺘﻐﻄﻴѧﺔ اﻟﻨﺒﺎﺗﻴѧﺔ وﻋﻠѧﻰ  . .ainonmem aisocnyhR 
 aisocnyhR:  ﺑﻮاﺳѧѧﻄﺔ ﺳѧѧﺠﻠﺖوﻗѧѧﺪ وﺟѧѧﺪ أن أﻋﻠѧѧﻰ ﻧѧѧﺴﺒﺔ ﺑѧѧﺮوﺗﻴﻦ ﺧѧѧﺎم ﻗѧѧﺪ . ﻗﻴﺎﺳѧѧﺎت ﺗﺤﻠﻴѧѧﻞ اﻟﺘﺮﺑѧѧﺔ 
أﻣѧѧﺎ ﺑѧﻴﻦ اﻟﻌﻤﻠﻴѧѧﺎت . ataidihculg ainroZ : ﻧѧѧﺴﺒﺔ أﻟﻴѧѧﺎف ﺧѧѧﺎم ﻗѧѧﺪ ﺳѧѧﺠﻠﺖ ل  وأﻋﻠѧѧﻰainonmem
اﻹدارﻳﺔ ﻓﻘﺪ ﺳﺠﻠﺖ أﻋﻠﻰ ﻧﺴﺒﺔ ﺑﺮوﺗﻴﻦ ﺧﺎم ﺑﻮاﺳѧﻄﺔ اﻟﺰراﻋѧﺔ ﺑﻌѧﺪ اﻟﺤﺮﻳѧﻖ ﺑﻴﻨﻤѧﺎ أﻋﻄѧﻰ اﻟѧﺸﺎهﺪ أﻋﻠѧﻰ 
 أﻋﻠﻰ اﻧﺘﺎﺟﻴﺔ ﻋﻠﻔﻴѧﺔ ﻣѧﻦ ﺑѧﻴﻦ اﻷﻧѧﻮاع اﻟﻤﺰروﻋѧﺔ atal airaihcaraBأﺣﺮز اﻟﻨﻮع  . ﻧﺴﺒﺔ أﻟﻴﺎف ﺧﺎم




     The study was conducted at Elsuki site 50kms, south of  Sinnar Dam at 
the east bank of the Blue Nile, for two seasons (2005/2006 and 2006/2007) 
to evaluate the effect of some management practices on desertified 
rangelands at Sinnar State under rainfed conditions. The design used was 
split-plot design with six replicates.The pasture species which formed the 
main factor were two pasture legumes namely: Rhyncosia memnonia and 
Zornia gluchidiata, and two grasses namely Barachiaria lata and Cenchrus 
ciliaris. The management practices that formed the sub-factor were: 
prescribed burning, seeding, seeding after burning and the control. Each 
replicate was divided into (10×40 m) main-plots, and the pasture species 
assigned randomly to the plots. Each main-plot was divided into (10×10m) 
sub-plots, the management practices were arranged randomly. Prescribed 
burning of designated plots was placed in June, and then seeding was 
applied after first rains. Measurement of plant density, composition, ground 
cover, frequency, forage quality and forage yield determination were carried 
out. Soil pH, Ece, N, P, Ca, K, Mg, HCO3, CO3, and soil silt, clay, and sand 
contents were determined.   
     Generally, pasture species had no significant effect on total plant density, 
and native species density, The exception was Zornia gluchidiata which was 
unable to compete with other species and completely disappeared after a 
month. But, there were significant effects for management practices on the 
parameter. The toxic plant, Momordica tuberosasُ density decreased by 
burning. The highest plant composition and frequency was recorded for 
Barachiaria lata, Sorghum sp and Rhyncosia memnonia. Treatments had no 
 xiii
significant effect on ground cover and soil analysis attributes. It was found 
that the highest crude protein % was scored by Rhyncosia memnonia, and 
the highest crude fiber % was recorded for Zornia gluchidiata. Among the 
management practices the highest crude protein was scored by seeding after 
burning, while the highest crude fiber was scored by the control. Among 
pasture species, Barachiaria lata scored the highest forage yield. On the 
other hand, the treatment seeding and seeding after burning outyielded other 






























 Chapter I  
  INTRODUCTION 
Rangeland is considered one of the most important natural resources. It 
plays a major role in feeding a large number of animals with low cost. 
This means that development of this sector has been considered as one of 
the main priorities in any development plan.  Worldwide, rangelands 
contribution is about 70 % of the feed needs of domestic ruminants. 
Rangelands provide wild ruminants with over 95% of their feed needs; in 
addition, rangelands are major sources for meeting the red meat 
requirement of the increasing world human population. Moreover, 
rangelands play a critical role in providing man kind with other goods and 
ecosystem services needed for survival (Holechek et al, 2004). One of the 
important ecosystem services is purification of air and water. Carbon 
dioxide is avoidable product of burning fossil fuels. It absorbs heat 
radiation from the earth's surface in a process known as green house 
effect which cause global worming (kaikr and Ksiksi, 2001). Green plants 
are small factories  that use carbon dioxide and sun light to produce 
organic matter. Deep rooted grasses in savannas are removing billions of 
tons of Co2 from the atmosphere. The perennial grasses, Andropogon 
gayana and Brachiaria humidicola convert as much as 53 tons of Co2   
per hectare as gas-guzzling car emits in 133000 miles, or 213000km 
(Fisher, 1994).  
   Our expanding population is demanding more productivity and 
other contributions from our rangelands (Herbel, 1983). Range resources 
have great potential for production of food and other services, if they are 
carefully managed (Heady and Heady, 1982). In spite of economic, social  
importance of rangeland, the areas of the rangelands in most countries are 
decreasing at an increasing rate. Due to the increase of animal number 
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and the decrease of the area of rangelands, the situation of rangeland is 
very bad and become worse through time. This situation moves many 
researchers forward to think about this problem and to pull together all 
efforts in this field.     
Native ranges do not always provide the maximum usable forage of 
which they are capable. Furthermore, heavy and indiscriminate grazing or 
other factors have modified the natural vegetation, so only low value 
species remain. In other cases bush fires occurring on range, where 
herbaceous plants are few in number, leave an area without sufficient 
vegetation cover to protect it from erosion and consequently 
desertification. For these and other reasons improvement practices have 
been developed to increase forages production without waiting for nature 
to restore the area to its potential (Stoddart et al., 1985).                                             
In the past rangelands have been exploited through heavy 
uncontrolled grazing. Today, there are principles of scientific 
management that can be applied to improve the range resource and insure 
a sustained yield of goods and services from rangelands and halt 
desertification which is endangering about 17 states of the Sudan.                  
Sudan is one of the Sahelian countries which is seriously affected 
by drought and desertification since the late sixties to the present. 
Drought and desertification left their long lasting imprints on the natural 
habitat particularly in Sudan, where scene of acute environmental stress 
are observed (Ahmed, 2002). Global assessment of dry lands maintain the 
much of the earth's land surface is degraded (GLASOD, 1990) and that 
livestock are the principal global cause of desertification (Mabbutt, 1984). 
Analysis showed that livestock numbers likely exceed the carrying 
capacities of arid and semi-arid lands in about 3-19 percent in Africa 
(Ellis et al, 1999). In addition, there is no sustained evidence for a 
reduction of productivity, as measured by no change in the water use 
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efficiency of the Sahelian vegetation over 16 years, suggesting that the 
extent of Sahara is more strongly influenced by drought than grazing 
(Tucker,et al,1991; Nicholson, Tucker and Ba, 1998). Desertification is 
defined as creation of desert-like condition. It is a process leading to 
reduction of  biological productivity with consequent reduction in plant 
bio-mass and, land carrying for livestock and crop yield. The area 
affected by drought and desertification in the country lies between 
latitudes 12 to 18 degrees N and traverses the country from east to west. 
Nearly 80% of the total rangelands are located in this area of the country 
(Ahmed, 2002). The animal production sector in Sudan depends on 
rangelands.  Abusuwar and Darrag (2002) stated that the total dry matter 
available to livestock from different sources was estimated to be 104.8 
million tons of dry matter, crop residues and factories by- products 
contributed by about 22 million tons, green forage 4 million tons and 
concentrated feed by about 1.2 million tons and the range vegetation 
provide almost 77.6million ton million tons. The number of animal units 
in the country was estimated as 64.618 million animal units is equivalent 
to 213.2 million tons. Hence feed gab was estimated to be 108.2 million 
ton or about 50% of the total requirements. In order to bridge this feed 
gab, an increase of rangeland productivity and better rangeland 
management is required (Tahir, 2003).                                       
Sinnar State is considered as one of the important livestock 
production areas in the country under rangelands conditions. The 
livestock production systems in the State are nomadic, transhumance and 
sedentary. Nomads and transhumance usually move with their animals 
from northern to southern parts of the State (Khour Elagalien, Eldindir 
park boarders …ect) in the dry season. The rangelands there witnessed a 
pronounced decrease in natural vegetation in both quality and quantity as 
a result of over-grazing and bad human practice. The livestock in the state 
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is estimated to be about 9.3 million heads. In addition to this number, 
there is an increase in animal population due to the seasonal movement 
from Elgazeira and White Nile States towards Sinnar State. The high 
number of livestock and encroachment of mechanized crop production 
schemes cause over –utilization and rangelands deterioration, and that 
palatable plants are replaced by poisonous and  undesirable plants such 
Cymbopogon nervatus. Thus the main objective of this study is to ensure 
the viability of rangeland management practices in restoring the natural 
vegetation of rangeland by introducing different techniques and 
consequently halt desertification. Rangeland improvement through 
burning and seeding was carried out at different rangelands of the world. 
Fire can be used to reduce hazardous fuels, prepare sites for seeding or 
planting rejuvenate forage for wildlife and domestic livestock, maintain 
habitat for threatened and endangered species (Manfredo et al, 1990). 
Rangeland seeding is an attempt to re-establish desirable species in areas 
where those species have disappeared or have been weakened by over 
grazing are over dominated by other undesirable species as a result of 
misuse (Abusuwar, 2007).  The specific objectives of this study are:             
1 To evaluate the effect of prescribed burning      on soil  
2 To measure the effect of prescribed burning on species 
composition of rangelands vegetation.  
3 To evaluate the effect of reseeding on quantity and quality of 
range forage.  
4 To determine the effect of burning and reseeding on removing 
unwanted plants. 
5 To determine the effect of prescribed burning on pasture forage 
yield and quality. 
6 To evaluate the effect of reseeding and burning on 
desertification control and desertified rangelands rehabilitation. 
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CHAPTER II 
REVIEW OF LITERATURE 
 The rangeland in Sudan represents about 80% of that in the Horn of 
Africa and 62 % of the total rangeland in the Arab world. Inspite of the 
current range degradation, still the rangelands provide more than 82 % of 
the livestock feed resources (Mustafa, 2007). The degradation of 
vegetation of pasture lands occurs both quantitatively and qualitatively. 
The process begin with overgrazing of the desirable perennials followed 
by invasion of the less palatable grasses, forbs and shrubs (Dregne, 
1985). Desertification is a process leading to reduce biological 
productivity with consequent reduction in plant bio-mass, land carrying 
capacity for livestock and crop yield. In Sudano-Sahelian sub-zone, 
ranges are very sensitive to grazing during the rainy season, and 
overstocking around the watering points, at that time has strong 
detrimental effect on range composition quality and productivity (Le 
Houerou, 1980).  
2-1 Desertification  
  Desertification is a land degradation problem of major importance in 
the arid regions of the world. Deterioration in soil and plant cover have 
adversely affected nearly 50 percent of the land areas as a result of 
human mis-management for cultivated areas and rangelands (Dregne, 
1986). Desertification is impoverishment of terrestrial ecosystems under 
the impact of man. It is a process of deterioration in this ecosystem that 
can be measured by reduced productivity of desirable plants, 
undesirable alterations in the biomass and diversity of micro and macro 
fauna and flora, accelerated soil deterioration, and increased hazards, for 
human occupancy (Dregne, 1986). UNCED has defined desertification 
as land degradation in arid, semi-arid and dry subhumid areas resulting 
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from various factors including climatic variations and human activities 
(United Nations, 1992 and Orr, 2001).  
  The decade of 1950s witnessed the first worldwide effort to call 
attention to the problems and potentials of arid regions. It started when 
the United Nations Educational, Scientific and Cultural Organization 
(UNESCO) launched its Major Project on Scientific Research on Arid 
Lands in 1951.The impetus generated by the UNESCO project led to 
expand in, and support of, arid lands studies throughout the world. By 
1970, knowledgeable scientists were well aware of the magnitude of the 
land destruction that had taken place in the past, and that was becoming 
even more serious as population pressure increased. About the same 
time, one event which served to focus world attention on desertification 
is the 1969 to 1973 drought in the African Sahel. 
   Drought is defined as prolonged dry weather, generally when 
precipitation is less than 75% of the average annual amount (Society for 
Range Management, 1989). Recognition of severity of the drought 
affecting six countries on the Southern boarders of the Sahara 
(Mauritania, Senegal, Mali, Upper Volta, Niger and Chad) was slow to 
develop. Drought after all, is not unusual in Sahelian countries; and 
equally bad or even worse one had struck the same region during the 
years from 1911 to 1914, and several other drought had occurred before 
and after that time. Among the after effects of the human toll and the 
millions of the livestock that died due to the drought, was the call of 
United Nations General Assembly for the convening of an International 
Conference on Desertification. The conference was held in Nairobi, 
Kenya in August and September 1977. 
2-1-1 Desertification in Africa   
Desertification in Africa and elsewhere began long before the 1969 – 
1973 droughts that struck the Sahel. Africa has been the focal point of 
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concern over desertification during the past 20 year because of 
conditioned droughts in the Sahel region. These droughts have caused 
human hardship and tremendous losses of livestock. Comprehensive 
reviews on the subject of desertification are provided by  Glantz (1977), 
Postel (1989), and Mouat and Hatchinson (1995). Ecologists looked 
upon desertification in West Africa as forest degradation that leads to 
erosion and last stage, to barren sand or rock. That process is hastened, 
by blown sand from the Sahara being deposited on the deforested land.   
 Desertification affects nearly all of the arid regions, to varying 
degrees, except for the extremely arid climatic deserts such as Sahara 
Atacama and Taklimakan. 
    The classification system used in the preparation of continental 
desertification maps is based on four classes of desertification: slight, 
moderate, severe and very severe. The criteria of each class as fallows:  
- Slight: Little or no degradation of soil and plant cover has occurred. 
- Modrate: 26 to 50 percent of plant communities consist of climax 
species, or 25 to 75 percent of original topsoil lost, or soil salinity 
has reduced crop yields 10 to 50 percent. 
- Severe: 10 to 25 percent of plant communities consist of climax 
species, or erosion has removed all or particularly all of the topsoil, 
or salinity controllable by drainage and leaching has reduced crop 
yield by more than 50 percent.  
- Very severe : Less than 10 percent of plant community consist of 
climax species, or land has many dune or deep gullies, or salt crusts 
have developed on very slow permeable irrigated soils             
          About 18% of arid regions of Africa are severely decertified and 
most of that represented by grazing lands and rainfed cropping lands on  
the southern side of Sahara and the mountain slops and the plains of 
North Africa. A number of factors have increased land degradation and 
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the vulnerability of the African arid regions to desertification.  
These can be grouped in three categories: (1) increase human and animal 
population,  
(2) Improved health services, and  
(3) Injudicious use of technology. 
 Due to the increased sedentary population, pressures on cultivated 
land caused a shortening of the fallow period in the shifting cultivation 
cycle and the extension of cropping into more precarious drier regions. 
Concurrently, nomadic pastoralists were deprived of some of their best 
grazing lands as the cultivators moved in (Denwulle, 1977). At the same 
time rangeland area was contracting, populations of pastoralists and their 
livestock were increasing and provision of veterinary services and the 
lack of available marketing system helped assure that animal numbers 
would rapidly increase ( Widstrand, 1975). The consequence of this was 
overgrazing and accelerated desertification. 
2-1-2Desertification in Sudan  
There is no accurate census with regard to the actual size of lands 
currently under use in agriculture or natural resource. However, the agro 
ecological zone and the present agriculture statistics are used to arrive at 
an approximate estimate of the current and consequently available land 
for livestock grazing. The desertified area excluding the true desert (141.4 
million feddans) amounts to approximate estimates of the current land 
and consequently the actual size of the rangeland which extend through 
the semi desert and the low rainfall savannah The available land does not 
exceed 86.77 million feddans (15.6% ) as stated by Darrag and yousif 
(2006). The size of rangeland before the spread of desertification does not 
exceed 177.7 million feddans which is to be considered as 78 % of the 
total size of rangeland (225 million feddan) estimated as required to 
support the feeding of national herd (35 million animal units).This 
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unbalanced situation contributes to rangeland degradation and the spread 
of the problem of desertification. 
  Lamprey, (1975), using aerial photo interpretation, surveyed the 
area affected by desertification within the northern part of Kordofan. He 
discovered that the desert boundary which was established by Harrison 
and Jakson (1958) had shifted down 100km into the semi- desert 
ecological zone. Lamprey in his report established the rate of desert 
encroachment as 5-6km per year.  
General land misuses coupled with frequent cyclic drought during 
the period between 1970 and 1995, severely affected vegetation species 
composition and the overall biomass production per unit area. Vegetation 
measurements, conducted by the range staff at Elodaya indicated that the 
species composition index within the same parameter under measurement 
amounted to 28.3 % in 1988 while 1993 the percent composition was 
reduced to 4.75 %. The erosion hazard within the perimeter under study 
increased from 30.2 % in 1988 to 74.5 % in1993. These vegetation 
measurements are full proof that the area understudy was exposed to 
severe overuse after protecting fences were destroyed (Darrag, 1994 )  
Past climatological data showed that drought has been a recurring 
phenomenon in the Sahel region (Wallen and Gwynne,1978; Winstanley, 
1983). However, the effects of drought on the vegetation have been 
magnified in recent years because of rapidly increasing human and 
livestock populations. There is also some evidence that recent droughts 
have been more severe than those in the past (Winstanley, 1983).  
As human population increase in semi-arid areas, desertification 
may become an important problem in other parts of the world as well as 
Africa. Application of range management practices has considerable 
potential to reduce or reverse the desertification problem in many years.  
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2-2 Rangelands Development   
 Our expanding population is demanding more productivity and other 
contributions from our rangelands ( Herbel, 1983 ). Range resources have 
great potential for production of food and other resources, if they are 
carefully managed (Heady and Heady, 1982). Range improvements are 
special treatments, developments and structures used to improve range 
forage or to facilitate their use by grazing animals (Vallentine, 1980). 
Extensive practices of range improvement include manipulation of 
animals and burning. Intensive practices include control of unwanted 
plants, revegetation and fertilization (Herbel, 1983). 
2-2-1 Burning  
 There are numerous methods of improving rangelands in low condition, 
but one of the simplest and least expensive practices is prescribed 
burning. The ability of prescribed fire to selectively suppress or promote 
particular species depends primarily upon the timing of the fire in relation 
to the phenology of the particular species (Stubbendiek, 1995). Fire has 
been part of the environment on rangelands for million years. Only 
recently has man tried to suppress it, often with disastrous results. Today 
range and forest managers are taking an increasing closer look at fire as 
management tool on wild lands. Because it is a dangerous tool, ways 
must be found to use it safely and effectively (Schmutz, 1978). Fire is 
major ecological factor in maintaining tropical areas. Burning to manage 
vegetation has been used all over the world. Some of the very earliest 
explorers reported smoke over Africa 2000 years ago and its controlled 
application there goes many years back; it is a technique of long standing 
in Britain and it was a prehistorical practice in North America (Wikeem 
and Strany, 1983 ). In modern times, fire was used as a management tool 
in Africa and Brazil before its use has wide acceptance in the United 
States because of the influence of foresters on range management 
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(Stoddart, et al, 1985). The fire use in Pacific Inland Northwest was by 
some early white stockmen and settlers to protect their home from wild 
fires, to clean land and other objectives (Chinn, 1980). 
     Prescribed fire can be defined as fire used under particular condition 
of weather and fuel to achieve specific management objectives in 
rangelands (Kimball, 1986).  
  Rangelands burning may be designed to fit one or more of the 
following objectives:-  
2-2-1-1 Burning objectives  
1- Increased or improved livestock forage by reducing or eliminating 
some competing plants. 
2- Reduce litter and increase growth of desirable forage plants. 
3- Improve wildlife habitat. 
4- Fuel reduction with long –range goal of lowering the chance of 
catastrophic wildlife in forests and chaparral types. 
5- Improve visibility of livestock after planned burning of certain ranges 
especially in pinon-juniper, chaparral,and desert shrub types. 
6- Reduce labor costs of handling cattle and horses. 
7- Reduce predation of sheep due to better visibility of sheep and 
predators. 
8- Control of certain parasites and pests. 
9- Improve nutrient cycling. 
Each management objective requires particular set of conditions for 
burning and specific type of fire to achieve the desired objective. 
Therefore, careful evaluation of objectives before fire plan is developed 
(White and Hanselka, 1991; Wright, 1974)  
2-2-1-2 Principles for using prescribed burning  
The key to effective burning is to select the climatic and environmental 
conditions in which fire will damage the target species without causing 
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undue harm to the desirable species (Busby and Ralphs, 1979). A 
successful burning program involves three basic steps (White and 
Hanselka, 1991) :    
1 The fire plan which include total range evaluation, pasture 
selection, management goal, training for conducting a safe burn 
and preparation for burn. 
2 Safe and effective execution of the burn on the specific area. 
3 Sound range, livestock and wildlife management system before, 
during, and after the burn.  
2-2-1-3 Planning and burning  
The steps taken to develop a prescribed burn are planning, preparation, 
burning and post burn management. Technically, qualified help must 
be available.  Planning provides for adequate preparation, which 
inturn, promotes a successful burn. The area must have the potential of 
being improved by this practice. The costs of burning, such as labor 
equipment, rental supplies and short term loss of forage should be 
considered. Areas up to 400 ha approach maximum cost effectiveness 
and manageability for daily burns. Preparation includes the 
construction or fire break systems and the placement of fire lines. For 
more positive control, fire lines are commonly on ridge tops. Fires 
should not be started in valley bottoms but rather 10 to 100 up slope. 
Various topographic features, such as streams, roads and old burns, 
may be used to advantage control burns. Up-to- minute spot weather 
forecasts are needed to determine wind velocity, relative humidity, 
and temperature. Wind speeds of 5 to 15 km/ha are desirable. Finally, 
public information is important. It is better to have an informed public 
than to have justified a fire to a concerned public after the fact 
(Holechek et al, 2004). The actual burning can be conducted by 
several ignition designs; for example, ahelitorch is used to burn red 
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berry juniper in Texas Rolling Plains (Masters et al, 1986). The 
general principle is to have cool firs in the perimeter and hot fires in 
the center.  Most designs start the fire 15m to 30m inside the fire line. 
The sequence of ignition varies according to soil, topography and 
weather conditions. It should be remembered that one fire tends to 
draw another fire to it through a convection and radiation processes. 
Therefore, there is no substitute for experience help in conducting a 
prescribed burn (Holechek et al, 2004). 
 Post burn management objectives must be part of the prescribed 
burn project. A single fire seldom attains the management objective. 
Herbicide treatments might be necessary to control sprouting of 
unwanted plants. When feasible, grazing by deer or goats after the fire 
can suppress sprouting. Seeding may be necessary to obtain the 
desired cover and erosion control. Determent from grazing will be 
necessary until stand establishment, which usually involves a 1 to 2 
year period (Holechek et al, 2004). 
2-2-1-4 Techniques for burning  
There are two basic fuel types: non-volatile (grasses, and hard woods), 
and volatile (waxes, oils, terpenes and fats). 
 The procedure for burning 4000 acre or more of non-volatile fuel 
follows:  
a. Cut a 10-ft fire line on the down wind sides of the area to be 
burned. 
b. Cut a 15-ft fire line on the upper sides of the area to be burned. 
c. Cut a 10-ft fire line inside down wind. 
d. Back fire the 100-ft strip on the down wind sides when wind 
speed is less than 8 mph and when relative humidity is between 
50 and 60 %. 
After the down wind fire lines have been burned the main portion 
 14
of the pasture can be burned with a wind that average from 8 to 15 
mph. Relative humidity should average from 25 to 40 % (Wright, 
1974).   
The procedure for burning volatile fuels is quite different:  
a. Graze the pasture heavily. 
b. Make 10-ft fire lines on each side of 400 ft strip on the down 
wind sides of the pasture to be burned. 
c. While the grass is green, burn the large piles of fuel in the 
400-ft strips, wind should be less than 10 mph and relative 
humidity should be above 45% 
d. Eight months later in February, burn grass in the strips. If the 
grass fuel is more than 2000 Ib/acre, burn when wind is less 
than 8 mph and relative humidity is 25 to 40 %. This 
prepares the fire line fore the major burn that follows. 
e. Burn in the prepared fire lines when wind is 8 to 15 mph and 
relative humidity is 25 to 40 % (Wright, 1974). 
2-2-1-5 Effects of prescribed burning  
Fire has some negative effects, particularly if it occurs too 
frequently or if excessive amounts of fuel accumulate between fires 
(Wright, and Bailey, 1982). Negative effects of fire include loss of 
some soil nutrients to volatilization, reduced soil water holding 
capacity due to less soil organic matter and bacteria, and increased 
soil erosion. The temporary loss of food and cover from fire can 
adversely affect many wildlife species, particularly if the fire 
covers a large area. In some areas, fires can cause long-term 
changes in the type of occupying area. This is the case when 
mature woodland areas burn and regenerate as grasslands. 
1 - Effect of burning on the vegetation 
  Most ranges subjected to random or intermittent burning do not 
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have vegetation uniformity. Vegetation under such conditions is a 
variety of species, ages, and density classes. Burn intensity varies 
greatly from spot, and skips may occur where fuels where lighter or 
where perverse winds altered the fire path. The resulting habitat 
diversity may be highly beneficial to wild fire, livestock and 
landscape aesthetic. However, these benefits may be reduced or not 
exist, following catastrophic wildfires. Burning may affect the 
palatability of available forage for both livestock and wildlife. 
Cattle tend to congregate on recent burns, largely because of 
accessibility of the tender, succulent new growth and temporary 
communities of forbs that commonly develop in the early post fire 
periods (Holechek et al, 2004). Fires in productive grassland may 
occur rather frequently (5 to 10 years interval); in less productive 
areas, burning may be possible only in unusual years. Because grass 
crowns regeneration quickly after burning, light fuel soon 
accumulates, and many areas can be reburned in as little as 1 to 3 
years. On chaparral ranges, however, this is not so. Usually, fuel 
accumulates more slowly, and once burned, such areas may be 
relatively fire proof for 15 to 20 years (Holechek et al 2004). 
 On rangelands, fire may control undesirable woody species, 
increase grass growth and improve forage quality. Fire is more 
effective in killing woody plants than grasses because buds of trees 
and shrubs are generally higher above ground and more susceptible 
to burning. Also grasses increase because they can make seed the 
first year following burning while woody sprout or seedling require 
several years to produce seed.  
  On some ranges having desirable shrub, rotation burning is 
necessary for rejurant decadent stands to encourage the production 
of the nutritious sprouts, and /or to keep the desirable shrubs at 
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height available for grazing (Schmutz, 1978). Moreover, utilization 
of coarse, unpalatable species can be increased for 6 months to 1 
year (Heirman and Wright, 1973). In Texas High Plains, Trlica and 
Schuster (1969) reported that all burning reduced forage yields both 
the first and second year after the fire. Reduction in yield ranged 
from 15 to 35 percent. In most range types forage production 
decreases from 20 % to 60 % in the year following a burn, based on 
review of Vallentine (1989). The timing and intensity of the burn as 
well as follow up management influence the degree and duration 
and reduction in forage productivity. In the arid and semi-arid range 
types, forage production usually returns to pre-burn levels within 3 
to5 years if ungrazed or conservatively grazed. In more humid 
types, such as the tall grass prairie, burning typically reduces forage 
production 15 to 20 % in the first year, with little impact in the 
second year. Limited research indicates that infrequent burning has 
less impact on perennial grass productivity than heavy grazing 
(Rickard et al, 1975; Uresk et al, 1976). This is because burning 
typically defoliates all plants while grazing is selective for palatable 
species. Mueggler (1967, 1972) found that forage plants can 
withstand heavier defoliation levels when herbage is removed from 
surrounding plants. Increased forage production is probably the 
main reason for range burning. Burning may be insurance against 
some future decrease in carrying capacity due to woody plant 
encroachment, or planned as conversion from a brush to grass shrub 
range to increase forage production (Florence, 1987). Benefits may 
last 5 to 10 years, but seldom longer. Forage quality may be 
improved because of higher nutrient content and digestibility or 
improved species composition. The removal of mature forage 
makes new growth more available to grazing or browsing animals. 
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2-Effect of burning on soil:  
 Range men began to find a greater need for soil information in 
management and in prescribing rehabilitation procedures for 
deteriorated and brush- infested ranges (Kelmmedson, 1970). The 
number one priority for range managers is the conservation of 
rangeland soil resources. Accelerated soil erosion can result in the 
loss of potential rangeland production and cause off-site siltation 
and sedimentation. When this occurs, we loose the current 
productivity of the land for many uses, but we also loose 
opportunities for future use (Holechek et al, 2004).  
Depending on its intensity, fire may have far reaching effects 
on soil characteristics, erosion, water yield, and plant succession. 
Removal of the litter cover often exposed mineral soil and subjects 
the surface to rain impact. Sealing the soil surface increases 
overland flow and attendant soil loss. Build up of litter in excess of 
2000 lb/acre lowers soil temperatures, which reduces bacterial 
activity, ties up nutrients and slows general nitrogen cycling 
process, particularly during cool, wet years (Heirman and Wright, 
1973). It was reported by Hobbs et al (1991) that burning some 
times increases the supply of nitrogen, phosphorus, and sulfur 
available for plant growth. Nitrogen frequently may be limiting, 
especially on brush supporting soils. Addition of even small 
amounts of available nitrogen may have a profound effect on 
revegetation. Annual burning increased the available calcium and 
phosphorus when compared with unburned plots. The increase in 
pH by > 0.3 due to burning has been observed by many workers. 
Although this might affect legume growth in these soils, it is 
unlikely to affect grass production directly. Organic matter in the 
soil did not seem to be affected by fire treatment. Soil nitrogen 
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content was reduced slight but significantly with increasing 
frequency of burning (Harrington, 1974). Stoddart et al (1985) 
reported that, fires were once thought to be extremely damaging to 
soil because of reduction of organic matter and nitrogen due to 
high soil temperature. Experimental data do not bear this out. The 
hypothesis of soil determination is not supported by evidence. 
Certain soil physical properties may also be adversely affected by 
burning. On forest ranges where slash and litter make heavier fuels, 
or dense chaparral, intense fires may decrease soil aggregates and 
porosity and increase bulk density. These problems are most severe 
in the first or second post fire years, but then disappear within 
about 4 years. A temporary increase in overland flow and erosion 
may be expected where fire changes soil structure, but this effect is 
usually brief. Some moderately permeable soils may develop 
resistance to wetting as a result of burning. This water repellent 
characteristic has been observed mostly in chaparral, woodland, 
and forest types where much fuel has accumulated. Apparently, the 
hydrophobic material is moved downward in the soil, where it 
condenses on soil particles, greatly retarding percolation. 
Infiltration may also be reduced if this water resistant layer is at or 
near the soil surface. In any case, the non wettable character may 
last a year or more, and may be a prime factor in the typically high 
run-off and erosion rates following fires on steep slopes (Holechek 
et al 2004)  
3- Effect of burning on erosion:-       
 Wildfire often results in massive sheet and gully erosion, but this is 
much less of a problem with prescribed burns. Prescribed burns 
tend to be intense, and some residue is left for site protection. Even 
the most carefully planned and executed range burn may produce 
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sediment. Sediment yield declines rapidly, however, and even the 
most after wildfire, yield drops to near pre burn levels within 3 to 5 
years (Pase and Lindenmuth, 1971). Early establishment of good 
grass cover and subsequent conservative grazing ensures soil 
stability and low sediment yields on moderate slopes. Martin (1983) 
reported an increase in bare soil in the burned area from 32 % 
before the fire to 67 % in 1976 and was 50 % in 1979, in semi 
desert grasses. Observed utilization on perennial grasses was 72 % 
on burned plots and 67 % on plots not burned. Although not 
measured no soil erosion in the plots was observed (Papanastasis, 
1980). But if the area remains bare for long periods, the potential 
for soil erosion is greatly increased (White and Hanselka, 1991).  
 4- Fire and wild life 
Wild life can benefit from the increased diversity of habitats 
following well-planned burns. Wildlife food may be increased. Non 
game birds and mammals also may benefit from the increase in 
habitat diversity caused by careful range burning (Wood, 1988; 
Thompson et al, 1991 and Riggs et al, 1996). Well- planned 
prescribed burns may benefit wildlife (Wade and Lewis, 1987; 
Klinger et al 1989 ; Thompson et al, 1991 ; Riggs et al, 1996). By 
maintaining a variety of vegetation, including brush Islands of 
various sizes and ages, a highly diverse habitat can be provided. 
Habitat diversity encourages wildlife species diversity leaving 
shrubby areas of adequate size as escape cover and providing a 
number of seral stages of post-burn vegetation can benefit both 
game and non-game wildlife.  
5- Burning and water:-  
Range burning has not seriously affected water quality. Studies have 
shown that initial conversion of chaparral to grass-shrub range, may 
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increase nitrate runoff to high levels temporarily, but these peaks do not 
last long and apparently are confined to the first or second year. Nitrate 
concentration then drops to a relatively low level (in the range of 10 to 16 
ppm ), and occasional reburning of  the light fuel has little or no effect on 
nitrates. No significant increase has been documented in phosphorus, 
calcium, or total dissolved salts. Increased water yields have resulted 
from burning of some chaparral ranges. Most range burning, however, 
improves on-site water (soil moisture savings and use) (Holechek et al, 
2004). 
6- Burning and air pollution  
Air quality near large urban centers is apt to be marginal at best. Any land 
management activity that tends add significantly to the pollution is 
undesirable. Prescribed burning of extensive areas can be planned when 
fire weather forecasters predict air-flow away from urban centers to avoid 
stagnation and /or mixing polluted air layers. Most range burning 
involves relatively light fuels, and unless areas are very large, the air 
pollution (mostly from particulates) tends to be rather transitory.  
    Smoke from man made fires is not all bad. Particulate matter from fires 
has been a principal source of condensation nuclei, which are necessary 
for the production of clouds and precipitation. Also, they have several 
natural cleansing agents, purifying the air, soil, and water of undesirable 
chemicals and toxicants for millions of years (Holechek et al, 2004).  
7- Burning and livestock distribution        
Utilization and livestock distribution may be improved. Reduction or 
retardation of woody plant growth permits better distribution of stock and 
more uniform forage utilization. Another benefit is reduction in personell 
to work livestock (Scifres, 1987; Ueckert et al, 1988).  
2-2-2 Seeding  
 Range improvement programs usually include protection and grazing 
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management, seeding, and water conservation (Osman, 1998). Direct 
planting is an excellent tool for speeding range rehabilitation, but it dose 
have limitations. It is expensive, it is not universally applicable, and there 
is a calculated risk that success can be achieved. On the other hand, if 
specific general criteria are carefully observed, chances of success can be 
high (Herbel, 1983; Frasier and Evans, 1987; Call and Roundy, 1991; 
Archer and Pyke, 1991).  
  The need for range seeding was intensified by the droughts in the 
early 1930s which led to wide spread range abuse and abandonment of 
extensive acreages of rangelands. The following objectives may justify 
seeding (Stoddart et al, 1985):-  
1. To revegtate barrenen areas such as abandoned crop lands. 
2. To replace vegetation destroyed by fire. 
3. To expand the grazing season. 
4. To improve the quality and quantity of forage. 
5. To reestablish native forage plants which would not naturally 
become established  
6. To protect area from erosion and desertification .  
  A variety of native and introduced species has been used in reclamation 
of depleted rangelands, farmer crop lands, and mined land. Species 
selection for seeding programs depends on goals, coast, availability and 
adaptability. In the past, introduced species have often been used where 
the goal was provision of more forage for livestock because of their low 
cost and broad adaptability. However, in recent years there has been 
grate interest in native plants for use on wildlife areas, roadways, ski 
areas, subdivisions, and farmer dumping grounds. Many ranchers are 
shifting to native plants for range land vegetation. We believe that, as 
rangeland resources shrink in the United States, interest in featuring 
native plants in rang are receiving greater emphasis in urban and 
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rancher land scaping   around the new western communities because of 
their low water and maintenance requirements (Holechek et al, 2004). 
2-2-2-1 Basic questions   
In deciding whether an area should be seeded, the range manager should 
ask the following four questions:-   
1. Is seeding is absolutely needed?  
  Range can be rehabilitated more positively and at lower cost 
by better livestock distribution, better systems or reduced 
stocking. Only where the desirable native perennial forage 
plants are almost completely killed out, seeding is essential. 
Such areas will have a forage condition rating of poor or very 
poor. Where the forage condition rating of average is fair or 
better and acceptable forage species are present, a range will 
generally improve under good grazing management. 
2. Are proven methods available for the site?  
 Where not available, projects should not be undertaken until 
satisfactory procedures have been developed. 
3. Can proven methods be used?  
         On many sites the procedures are known for the general type, but        
cannot be applied because excessive rocks, steep slopes, or other 
factors prevent use of types of equipments or procedures needed. 
4. Can the area given proper grazing management after seeding?  
 Seeding should not be started until proper grazing management 
can be assured. 
2-3-2 Basic criteria for successful revegetation  
1- Change in plant cover must be necessary and desirable:- 
   The usual goal of developing a useful stand of desirable plants 
may be achieved by selective plant control or a change in grazing 
management. Seeding is an expensive and risky undertaking and 
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should be avoided if possible. However, at least one shrub and one 
desirable herbaceous plant per square meter should be present after 
revegetation in arid areas. Watershed considerations and soil 
considerations are important. 
2- Terrain and soil must be suitable for seeding :- 
      Deep fertile soils on level-to-gently sloping land are preferred 
sites for seeding. Shallow or rocky soils seldom have the potential 
to justify expensive reclamation measures. Excessive amounts of 
soluble salts in the soil often require additional attention to ensure 
adequate plant establishment. 
3- Precipitation and water concentration must be adequate to ensure 
establishment and survival of seeded species:                                 
Average annual precipitation or equivalent from water 
concentration, must be adequate for germination and seedling 
growth. This is dependent on temperatures, but in temperate 
climates a minimum of 250mm of precipitation may be needed. 
Where precipitation is near this limit, only the more drought 
resistant species should be used. Existing vegetation is good 
indicator of moisture situation. 
4- Remove or reduce competition from unwanted plants: 
Most plants used for revegetation are perennials. Seedling of these 
species is often slow in growing and can not compete with existing, 
unwanted plants. A good seedbed will provide the best possible 
moisture conditions for germination and plant growth. This requires the 
control of most existing plants before seeding. In addition, it is some 
times necessary to control unwanted plants that are competing with 
seedlings of the desirable plants. It has been speculated that livestock 
grazing may reduce competing vegetation in seeding (and serve as an 
alternative to herbicides).  
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5- Use adapted plant materials: 
The plant species selected for seeding must be compatible with 
management objectives (e.g, palatability and growth period). It is 
important to use only those species and varieties well adapted to the 
soil, climate, and topography of the specific site being revegetated. If 
native plants are revegetated species from local origin are used. Local 
origin would include species from about the same elevation, and within 
320 km north, east, or west and 480 km south of area to be seeded. 
Improved ecotypes, varieties, and introduced species may be available 
for revegetation and should be used. 
6-Seed mixtures of plant types rather than single species: 
The danger in seeding monoculture is that a disease or insect 
infestation can eliminate one species, where as a mixture would have 
some survival. Because we often encounter available terrain, mixtures 
will have survivors on most sites. Available ground cover will 
generally result in superior control of soil erosion. Also mixtures of 
grasses, forbs, and shrubs will better meet the multiple needs of the 
land use.      
7-Use seed treatment: 
     Various microbial treatments (e.g., nitrogen fixing bacteria or 
micorrhiza) may enhance seedling survival. Dormancy of most seeds can 
be reduced by stratification. Subjecting them to temperature of 0 to 4c for 
6 to 20 weeks in moist sand, peat moss, or newspaper. For some shrubs, 
treatment with thioyria or scarification with sulfuric acid or mechanical 
abrasion helps overcome dormancy (Hardegree and Emmerich, 1992).  
8-Use proper seeding rates:-  
    It is important to use enough seed to get a good stand, but not more 
than necessary. Too much seed can produce a stand of seedlings so thick 
that individual plants compete with each other. Species of plants, number 
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of pure live seeds (PLS) per kilogram, and potential productivity of the 
site are the major factors determining the seeding rate. PLS is determined 
by multiplying the germination of a lot of seed by its purity. Seeding rates 
providing 125 to 250 PLS/m should be used when the seed is placed into 
the soil with a drill. Broadcast seeding is inefficient and not effective 
method of revegetation and should be avoided. Many broadcast seeds are 
left on the soil surface, where germination and seedling establishment are 
tenuous. Where broadcast seeding must be used, a rate of 500 PLS /m is 
recommended. 
9- Use the proper depth:- 
     Proper depth of seeding is determined by the plant species. 
Optimum depth of seeding is roughly four to seven times the diameter of 
seed. Seeding equipment should provide positive seed placement at the 
desired depth. More stands are lost because seeds are planted too deep 
than too shallow (Newman and Moser, 1988)   
10- Use the correct seeding dates:  
    The most desirable time to seed non-irrigated areas is immediately 
before the season of the most reliable rainfall and when temperature is 
favorable for plant establishment. In some situations, seedings are made 
prior to snow fall, the seed germinates while the ground is covered with 
snow, and the seedlings developed after snow melts. 
11- Distribute the seed:-  
    Uniform distribution of seed is essential. Seeding equipment must be 
checked frequently to ensure that it is working properly.  
12- Alter the micro environment:- 
  Many areas are deficient in soil water for germination and seedling 
germination of the desirable plants. In some areas associated treatment is 
needed to reduce high soil temperature and provide more soil water (e.g., 
mulching) or just to provide more soil water (e. g., summer fallow or 
 26
establishing basins or pits) (Hauser, 1989; Roundy et al, 1992)  
13- Seed bed preparation is essential:- 
    The major objectives of preparing seedbeds for seeding are to: 
a) remove or substantially reduce competing vegetation , 
b) prepare a favorable microenvironment for seedling 
establishment  
c) firm the soil below seed placement and over the seed with loose 
soil and,  
d) if possible, leave mulch on the soil surface to reduce erosion and 
improve the microenvironment (Winkel and roundy, 1999). 
14- Consider fertilization:- 
   Where water is not limiting supplementation of plant nutrients 
bands near the seed zone may help establish plants. In harsh areas 
such as mined lands where soil fertility is low, light rates of nitrogen 
and phosphorus fertilizer application after seeding emergence can 
improve short-and-long term plant establishment (Holechek et al, 
1981; Holechek, 1982).  
15- Manage revegetated areas properly:- 
   All seeding must be protected from grazing by animals through the 
second growing season, or until seeded species are well established. 
Spraying to control weeds competing with the new seedlings can 
prevent the loss of seeding. Rodents, rabbits, insects, and other bests 
should also be controlled where they are a menace to new seedlings. In 
United States, fencing is the most practical method of controlling 
movement of livestock on rangelands. It is important that fences be in 
place in advance of revegetation work. For many Third World 
countries, herding by people on foot or on horse back can protect new 
seeding from grazing damage.  
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   2-3-3 Methods of direct planting  
   A number of techniques are employed in seeding rangelands, most of 
which require some form of soil preparation to make suitable seedbed 
and reduce competition. Since this may cause some deterioration in soil 
structure and permeability and loss of existing plants (Stoddart et al, 
1985), two options are available in applying seeding:  
1)   cultivating the soil, destroying all or most of vegetation present, or  
2) interseeding the existing stand with better forage plants  
   The latter entails cutting furrows or otherwise destroying the existing 
vegetation in strips spaced across the area of fixed intervals in which 
the desired plants are sown. The choice between these depends upon 
the existing and potential productivity of the area. Seeding is costly and 
not always effective. Normally, native ranges in reasonably good 
condition should not be plowed to make way for introduced species, 
although Rumsey (1971) reported that seedings gave greater production 
than native range in excellent conditions in eastern Idaho. These results 
may be biased by fact that seeded ranges are in variably the best sites, 
chosen for their greater promise of success (Stoddart et al, 1985). 
The primary purpose of interseeding is to establish in rows native 
grasses of higher successional rank than the residual plants between 
rows and raise range condition fair or good in three to five years 
(Tahir, 2002). Interseeding provides an alternative to complete 
seedbed preparation where erosion hazards are high (Vallentine, 
1980). Interseeding has several advantages over complete tillage:  
1) There is less disturbance to the site  
2) The species introduced can be those that complement existing 
forage, as when cool season grasses are sown into worm season 
stands 
3) Forage production remains high during the treatment period  
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4) The introduction of legumes may result in higher production from 
the existing species  
5) It is less costly than complete cultivation. Since specialized 
mechanical equipment. is involved, interseeding best used on 
ranges of moderate topography, free of large rocks and brush 
(Stoddart et al, 1985)  
Drill seeding  
 Drill is by far the superior method of planting seed where site 
conditions permit. The seed is covered to the proper depth by the drill 
control, distribution is uniform, the rate of seed is positively 
controlled, and compaction can be utilized if needed. Several types of 
drills are available. The rangelands drill was specially adopted for 
seeding rangelands. This drill is a rugged seeder with high clearance 
designed to work on rough sites, and it has performed well on 
seedbeds. It can be converted to a deep furrow implement by 
removing the depth bands. The disks are cupped enough to make good 
furrows. The depth of the furrow is controlled by adding or taking off 
disk arm weights. Weights up to 30 kg have been used under some 
conditions. The feed on this drill will not handle trashy seed unless it 
is especially designed for that purpose. The trashy seed drill was 
specially designed for this type of seed (Dyck et al, 1994). 
Broadcasting  
 Broadcasting is any method that scatters the seeds directly on the soil 
without soil coverage. The seed, however, spreads, must be covered in 
some way if it is to germinate and become established.  Seed size and 
condition of seedbed are important factors if the seed is to become 
covered with soil. A seedbed that has 5 cm to 8 cm of loose soil 
generally stuffs sufficiently to cover the seed. Covering the seed with 
mulch is better than not covering it at all, but mulch coverage inferior 
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to soil coverage. If mulches are used in conjunction with seeding. Best 
results are obtained by broadcasting the seed covering the soil, and 
applying the mulch. Limitations to broadcast seeding are:- 
1) requires a heavier seeding rate   
2) covering seed is poor compared to drilling  
3) distribution of seed is often poor  
4) loss of seed to rodents and birds can be great  
5) establishment in generally slower  
This method should be avoided if possible (Holechek et al, 2004). 
Transplanting  
Transplanting involves removing plant material from nursery beds and 
planting such material in field situations as wind breaks, tree 
plantations, and so on. Various plant parts can be transplanted from a 
nursery to a field situation. Planting materials includes plants, 
propagated from seed, layering, root suckers, root cuttings, and shoot 
cuttings. The young plants should be about 75 to 100 days old when 
they are transplanted, and they should not exceed 20 cm to 25 cm 
height nor have diameter of over 5mm at neck. In the arid zone, it is 
recommended that resistance of nursery plants be strengthened by low 
and infrequent irrigation at least a month before planting out. It is also 
recommended that the above ground part of the plant be cut back to 20 
cm (Hardwoods and grasses but not conifers) and that where 
appropriate, the roots be trimmed. A potentially low cost method of 
seeding rangelands is to use flood waters in dry stream channels to 
spread propgules of desirable plants. The other method is to feed 
encapsulated seed to livestock and let them spread the seed around the 
range unit through dung (Barrow, 1992; Barrow and Harstad, 1992).  
2-3-4 Rangeland development in the Sudan by seeding  
All previous development plans has never given a significant 
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importance to rangeland development until the problem of rangeland 
degradation and the desertification have become a hampering element 
to economic development since the late seventies (Darrag and Yousif, 
2006). Zarroug (2000) stated that although there are many techniques 
for rehabilitation of degraded rangeland (seeding methods, moisture 
conservation techniques, water harvesting, water spreading ect. ) most 
are rather costy compared to the likely economic returns unless sound 
management is applied and controlled grazing  then rehabilitation 
efforts may not be sustainable. 
   Rangeland rehabilitation by reseeding with or without fencing is 
routinely carried out by Range and Pasture Administration (RPA) 
using locally controlled seed of desirable native forage species. Also 
FAO and IDA assisted with several rehabilitation trials over the last 
twenty years. The FAO assisted trails were conducted in the eighties at 
several locations in the semi-desert and low rainfall Savanna zones 
following the 1984 drought. Introduced species included Cenchrus 
ciliaris, Cenchrus setigerus, Chloris gayana, Panicum spp, and 
Stylosanths spp, native species that grow in Sodari area included 
cenchrus biflorus, Echinocloa colonum and Dactyloctenium 
aegyptium. In the Butana area native species that grow were Aristida 
mutabilis, Rynchosia memnonia and Dactyloctenium  aegyptium. The 
IDA assisted reseeding trial was conducted in nineties with a similar 
philosophy and approach. Species used were similar to the FAO trial 
with the addition of Brachiaria ruzizensis (Zaroug, 2000)  
    Series of pilot projects were carried out across the Savanna Belt. 
Among the most important of these seeding projects are: Abu Fas, 
Sand dune fixation project at Elbashiri , and the management of range 
resources at Elodaya (Darrag and Yousif, 2006). A little success was 
recorded in the different locations due to the lack of information about 
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suitability of species adaptation to environment and lack of water 
conservation measures. Ibrahim (2001) mentioned that 9000 fed of 
degraded rangelands which cover two ecological zones in clay and 
sandy soils had been seeded.  
    In Northern Darfur State, food for work intervention was also 
employed to assist in the rehabilitation of degraded rangelands. This 
approach could encourage the activities of seed collection and seed 
spreading  (Ibrahim, 2001). Sudans Desert Encroachment Control and 
Rehabilitation Program (DECARP) 1976 contributed to solve problem 
of degraded rangelands. An example of the action program is the 
Gereih Elsarha project in North Kordofan State. A similar project to 
Gereih Elsarha but with mix farming program is Tamara project in 
North Gedarif area of eastern Sudan (Ibrahim, 2001).  
2-3-5 Selected pasture species used in the study site  
Cenchrus ciliaris (Buffel grass)  
 Buffel grass an aggressive perennial grass invading arid tropical 
habitats around the globe. It is a warm season grass about 70 cm tall. 
This grass grows in areas with average annual rainfall as low as 250 
mm and high as 2670 mm. The optimum temperature for 
photosynthesis is 35ºc, the average annual temperature ranges from 
12.5ºc to 27ºc.8. Therefore, Cenchrus ciliaris prefers very worm 
climates and restricted to these tropical environments (Duke, 1983). It 
can grow best in all types of soils except heavy clays or soils deficient 
in calcium (Tahir, 2003). Following C. ciliaris invation, wildfires 
spread easily in the grass and further benefit this fire adapted species. 
The leaves are narrow, less than 8.5 mm wide at the base, and drought 
promptly after the rainy season (Duke, 1983). This provides high 
surface area on which a fire can catch. The dense growth of 
rhizomatous grass then carries the fire rapidly across broad areas. 
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Buffel grass pastures are not usually burned, but are sometimes 
shredded to remove rough vegetation and to suppress brush growth. 
Buffel grass yields usually diminish as brush invades the pastures and 
without maintenance practices, often be seriously reduced with 10 
years after planting. Periodic fires are effective in maintaining 
grasslands by suppression of woody plants (Hamilton and Scifres, 
1982). 
Barachiaria lata  
There is about 19 species for this genus in Sudan, spreads in different 
regions. Barachiaria lata is annual herb up to 5 feet high but usually 
much smaller; culms solitary or scantly tuffs, often rooting at the 
lower nodes, simple or less branched. Widely spread in central and 
southern Sudan (Andrews, 1956)   
Zornia gluchidiata (Reich b.ex DC)  
Family: Papilionaceae 
Glabrous sparely hairy loose branched annual herb up to 4 ft. high; 
stems whirly from a woody base (Andrews, 1952). It is a favored 
legume in ranges around water points where ranges are sensitive to 
grazing during rainy season. Overstocking around boreholes has led to 
desertization over sizeable area in Sudano Sahelian sub zone, Zornia 
gluchidiata is a suitable species for such conditions (Le Houerou, 
1980). It spreads in Central and Southern Sudan (Andrews, 1952)  
Rhynchosia memnonia (Del.) DC.  
Hoary silky twiner or sub erect herb. Leaflets about 3/4 in. long and 
broad oppressed silky on both surfaces and especially in the nerves. 
Flowers yellow, 3/4 in. long in short lax racemes about twice as long 
as the leaves . Pods curved narrowed at the base, up to 3/4 in. long 
softly pubescent, widespread at Nile banks and Rahad and abundant in 
Gezira (Braun et al, 1991, Andrews, 1952).     
 33
CHAPTER III 
MTERIALS AND METHODS 
 
3.1 The study area    
 
The experiment was conducted at Elsuki area about 50 kms south of 
Sinnar town at the eastern bank of the Blue Nile under rain fed condition.  
 (Latitude 2º.5′-14º.7′ N and longitude 32º.53′-35º.58′ E). The total area of 
the state is about 40860 kms². The population is about 1,144,755 
distributed within three localities, Sinnar, Dindir, and Singa with the 
following ratios, 40.2 %, 32.2 %, and 27.6 % respectively. The rangeland 
represents about 40 % of the total area of the state. This area includes 
enclosures, vallies, banks of the Blue Nile, Rahad and Dindir rivers in 
addition to rangelands around mountains and forests. The main pastoral 
tribes are: Kenana, Lahawein, Nefadia, Arakein, Agalein, Falata, 
Ambararo, Ruffaa and others                                   
3.1.1 Climate    
The Northern part of the State  lies in the low rainfall Savanna zone, 
where the average annual rainfall is between 400-600 mm(appendix 1), 
while the Southern part lies in the high rainfall Savanna zone, with the 
average annual rainfall of about 800 . The mean temperature ranges from 
35º C to 40ºC in summer and from 20ºC to 25ºC in winter.                                        
3.1.2 The vegetation  
 The native vegetation is a complex mixture of grasses, herbs and woody 
species. Dominant annual grasses are: Echinochloa colona, Cymbopogon 
nervatus. The dominant forbs are: Ipomea spp and Ocimum bacilicum. 




3.1.3 Soils     
 Elsuki soil is a vertisol, which is mainly alluvial sediment of the Blue 
Nile, drived mostly from basic igneous rocks of Ethiopian Highlands. It is 
a part of central clay plain. In general the soil is dark cracking with very 
high clay content, characterized by high swelling and shrinking    
characteristic.                                                                                           
3.2 Experimental Design and treatments  
 The experiment was conducted under rainfed conditions at Elsuki site for 
two seasons (2005 / 2006). The experiments for the two seasons were laid 
in a split-plot design with six replications. The treatments includes: two  
legumes namely: Ryncosia memnonia and Zornia gluchidiata and two 
grasses namely Barachiaria lata and Cenchrus ciliaris as main plot. The 
management practices that formed the sub-plot were: prescribed burning, 
seeding, burning + seeding and control. Before planting the land was 
manually leveled and divided into (40 × 10 m) main plots, and the pasture 
species assigned randomly to the plots. Each main- plot was divided into 
four (10 × 10 m) sub-plots, the management practices arranged randomly. 
  The area was fenced by local materials (tree branches). Prescribed 
burning of the designated plots took place in June for the two seasons. 
Fuel load was about 5000 kg / ha. Seeds were purified and germination 
test was carried out to the four range species and the seed rate of each 










Pasture species Purity % Germination % 
Seed rate 
kg/ha 
Zornia gluchidiata 80 95 5 
Cenchrus ciliar 90 30 5 
Barachiaria lata 95 95 3 
Rhynchosia memnonia 90 25 18 
   
    Rhynchosia memnoni’s seeds were treated with sulfuric acid in order to 
enhance seed germination. Each of the pasture species was sown by 
broadcasting on separate plots as pure stands after the first showers of the 
rainy season and seeds were covered with soil using tree branches. On the 
second rainy season a new experimental site near to the first one was 
conducted. 
3.2.1 Plant density and frequency  
Density is defined as the number of individual plants per unit area. 
Frequency is the quantization expression of the presence or absence of 
individuals of species in a population (Society for Range management, 
1989a). Frequency is typically used to evaluate plant species distribution 
over an area and/or changes in abundance of species over time due to 
management. One month after germination and before harvest a quadrate 
of 1×1m was randomly located within each plot, and the number of sown 
range plants was counted. From the same quadrate frequency and species 
density for native species (desirable + undesirable) were determined. 
3.2.2 Plant composition 
Using the same counts, indigenous and sown  range plants composition 




3.2.3 Vegetation cover % 
A quadrate of 1×1m was randomly located within each plot, after one 
month from germination and at harvest for two seasons to estimate 
percent covered.  
3.24 Soil analysis  
  Samples were taken at 20 cm depth for soil analysis. Soil samples were 
analyzed according to the standard procedures and methods. Hydrometer 
for particle-size distribution, pH meter for pH determination, titration 
with EDTA for calcium and magnesium, titration with sulphuric acid for 
carbonate and bicarbonate, flame photometer for sodium and potassium 
conductivity. Soil phosphorus and nitrogen contents were determined. 
3.2.5 Forage yield determination (Biomass)  
 A quadrate of 1×1m was randomly located within each plot at harvest 
(three months from first rains). Forage from sample plots was clipped at 
5cm above the ground level. The clipped forage samples were separated 
into sown and native species. All forage samples were oven dried for 72 
hours and dry weight was determined. The forage yield in ton/ha was 
calculated for both seasons. 
3.2.6 Carrying capacity and stocking rate  
 Carrying capacity is determined on bases of total biomass production and 
amount of the feed requirement per animal unit. It is usually determined 
using the proper use factor of 50 %, only half of the biomass is 
considered a usable for forage. As stated by (Darrag) 1996 livestock 
requires daily dry matter intake equivalent to 2.5- 3 % of their body 
weight. Thus tropical livestock of 250 Kg body weight (AU) require 
6.25- 7.5 kg DM/day. Formula used in calculating carrying capacity was: 
AU/ ha /day =  DM /ha  
                     Daily AU requirement/day 
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AU/ha /month = AU /ha /day 
                             30 
AU / ha / year = AU /ha /month  
                               12 
                                
    Stocking rate is defined as the current number of animals per unit area , 
and it depends on the size of the area .  
                                        
Proper stocking rate = ha 
                                 Carrying capacity 
 
3.2.7 Forage quality estimate  
 Plant  samples were taken from each plot at maturity stage. Proximate 
analysis was done for Ash %, crude protein % (CP) crude fiber % (CF), 
dry matter (DM) according to (AOAC, 1980). 
3.3 Statistical analysis  
 The collected data were analyzed using analysis of variance (Gomez and 
Gomez, 1984 and El Khidir, 2001). Means were separated using least 














4.1 Effect of Treatments on Total Plant Density      
 Plant density was measured after a month from sowing date and at 
harvest in each season. Sown species had no significant effect on the 
parameter under study for both seasons. In contrast there were highly 
significant differences between management practices in all counts except 
the first count of the first season. Seeding had scored significantly the 
highest plant density followed by Seeding + Burning in all cases in 
compared to Control in the 2nd season and Burning 1st season. The lowest 
density was for the Control in the second season and for Burning in the 
first season (Table 4.1). 
   The interaction between sown pasture species and management 
practices was significant in second count of the first season and first 
count of the second season. The highest plant density was recorded for 
the combination of (Seeding x Cenchrus), 134.17 and 132.17 in the first 
and second seasons, respectively. (Table 4.2  and  4.3 ).  
4.2 Effect of treatments on density of sown range species  
 Species had a significant effect on this parameter over all counts of both 
seasons (Plates 4.1,2, 3, 4, 5, 6). The highest plant density was for 
Barachiaria lata   except in the first count of the first season where 
Zornia gluchidiata had scored the highest plant density. Zornia 
gluchidiata had disappeared completely in second counts of both seasons.   
Management practices had significant effect on sown species density. The 
treatment (Burning +Seeding) recorded the highest species density 
fallowed by (Seeding). The lowest species density was recorded for 
(Control) in the first season and for the treatment (Burning) (Table 4.4).  
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Table 4.1 The effect of species and management practices on total plant 
density (plant /.25m2). 
2nd  season  1st season  







38.29 111.79 69.38 107.63 Barachiaria
35.46 109.79 82.75 105.54 Cenchrus
42.83 117.29 68.46 117.99 Zornia
49.38 108.92 88.79 94.00 Rhynchosia
12.14 13.73 20.09 19.65 S.E
NS NS NS NS LSD
48 30 65 36 C.V %
 
Management practices
35.46c 100.00c 64.75b 93.38 Burning
99.13a 132.21a 97.79a 121.29 Seeding
46.83b 117.96b 75.61b 112.04 Burning+Seeding
28.54d 91.63c 71.21b 98.42 Control
23.62 36.39 28.69 25.48 S.E
5.50 12.24 14.03 NS LSD
45 15 35 41 C.V %
           
Means followed by the same letter in a given column for each factor are 









Table 4.2 The effect of treatments interaction on total plant density for 
 first season at harvest     
Mean Control  B+S  Seeding  Burning   
69.38 61.83 80.17 85.00 50.50 Barachiaria
82.73 73.83 65.50 134.17 57.50 Cenchrus
68.43 56.33 82.23 71.00 64.17 Zornia
88.67 92.83 74.50 101.00 86.33 Rhynchosia
  71.21 75.51 97.79 64.63  Mean
 LSD   28.6 
  35           C.V % 
 
  
Table 4.3 The effect of treatments interaction on total plant density for 
second season after month 
Mean Control B+S Seeding Burning  
111.79 92.50 122.50 131.33 100.83 Barachiaria
105.79 90.83 108.17 132.17 92.00 Cenchrus
117.29 105.33 128.83 127.33 107.67 Zornia
106.92 77.83 112.33 138.00 99.50 Rhynchosia
 91.62 117.97 132.21 100.00Mean
 
LSD    24.48 







 Table 4.4 The effect of treatments on sown species density (plant 
/.25 m2)     
 
2nd  season 1st season Treatments 
Species   
At harvest  After one 
month  
At harvest  After one 
month  
  
52.92a 59.00a 35.83a 18.21b Barachiaria
33.71b 37.29c 9.75b 18.67b Cenchrus
0d 44.58b 0d 32.42a Zornia
17.67c 14.25d 2.5c 10.92b Rhynchosia
45.17 37.35 32.81 30.77 S.E
1.49 3.79 9.15 9.55 LSD
9 15.8 20 37 C.V %
Management practices 
3.79b 6.04b 6.92b 8.29b Burning
44.83a 67.92a 18.46a 43.83a Seeding
48.5a 72.04a 19.17a 62.03a Burning+Seeding
7.17b 9.13b 3.54b 4.33b Control
8.36 72.17 15.94 55.98 S.E
5.06 6.29 10.65 23.07 LSD
29 28 35 25 C.V %
  Means followed by the same letter in a given column for each factor are 




Plate 4.1 Well established Barachairia lata(Burning +seeding) 
 
 
 Plate 4.2 Well established Barachairia lata(Seeding) 
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       Plate 4.3 Cenchrus ciliaris (seeding) 
 
 
Plate 4.4 Cenchrus ciliaris (seeding +burning) 
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   The interaction of management practices and species for sown species 
density was not significant for both counts of the first season, but there 
was highly 
significant effect for the interaction of treatments on the parameter under 
 study in the second season. The combination of (Burning +Seeding) x 
Barachiaria lata resulted in high plant density for first and second counts 
(99.00 and 91.50), respectively (Tables 4.5, 4.6).  
4.3 Effect of treatments on some native species density  
Species had no significant effect on Echinocloa colona (Difra) density in 
all counts of the two seasons. The management practices recorded the 
same result except the first count of the first season. The highest density 
was scored by the control followed by the treatment Burning (Table 4.7). 
The interaction of treatments had no significant effect on Difra density. 
The exception is the first count of the first season, the combination of 
control x Zornia gluchidiata scored the highest plant density (118.00) 
(Table 4.8).  
     Species had no significant effect on Momordica tuberosa (Abu-el 
afain) density in all counts except the first count of the second season. 
Contarary to that, management practices had a significant effect on   
Momordica tuberosa through all counts of the two seasons. The highest 
plant density was recorded for the control, while the lowest density was 
recorded for the treatment (Burning) in all cases fallowed by (Burning + 
Seeding) (Table 4.9). The interaction of treatments had no effect in all 
counts.  
4.4 Evaluation of plant composition and frequency  
As shown in tables (4.10 and 4.11), the highest species composition was 
scored by Barachiaria repens (54.11) followed by Barachiaria lata 
(22.42) in the first count of the first season, but in the second count (at 
harvest) the result was the opposite, the highest species composition was 




Table 4.5 The effect of treatments interaction on sown species density 
after one month for the second season 
Mean Control B+S Seeding Burning  
58.98 30.50 99.00 91.60 14.83 Barachiaria
29.79 3.50 71.33 38.50 5.83 Cenchrus
44.58 1.17 91.16 84.00 2.00 Zornia
14.24 1.30 26.67 27.5 1.50 Rhynchosia
9.12 72.04 60.40 6.04 Mean
LSD    12.58 
C.V%       28 
 
 
Table 4.6 The effect of treatments interaction on sown species density at 
harvest for the second season 
Mean Control B+S Seeding Burning   
52.92 25.67 91.50 84.83 9.67 Barachiaria
33.71 1.33 69.67 59.83 4.00 Cenchrus
0.00 0.00 0.000.00 0.00 Zornia
17.67 1.67 32.83 34.67 1.50 Rhynchosia
7.17 48.50 44.83  3.79 Mean
LSD      8.77 







Table 4.7 The effect of treatments on some pasture plants density 
(Echinocloa colona) (plant/0.25m2) 
  
2nd  season  1st season   
At harvest  After one 
month  
At harvest  After one 
month  
Treatments 
Species    
12.00 21.42 24.21 50.38 Barachiaria
11.88 17.29 16.25 67.63 Cenchrus
12.42 23.04 22.54 75.13 Zornia
12.79 21.13 34.46 69.67 Rhynchosia
083 4.89 15.1 21.39 S.E
NS NS NS NS LSD
18  4 15 33  C.V %
Management practices. 
11.75 22.25 24.17 64.5b Burning
12.88 21.00 23.04 49.96c Seeding
12.00 19.42 22.50 41.29d Burning+Seeding
12.46 20.33 27.75 107.04a Control
0.99 2.38 4.72 58.47 S.E
NS NS NS 9.58 LSD
14 2 13 20  C.V %
Means followed by the same letter in a given column for each factor are 






Table 4.8 The effect of treatments interaction on Echinocloa colona  
density after month for first season 
 
Mean Control B+S Seeding Burning   
50.37 89.83 40.33 23.3348.00 Barachiaria
67.63 107.83 29.33 56.67 76.67 Cenchrus
75.12 118.00 57.33 54.83  70.33 Zornia
69.79 112.50 38.67 65.0063.00 Rhynchosia
  107.07 41.41 49.96  64.50 Mean
LSD        19.16 





















Table 4.9 The effect of treatments on some pasture plants density 
(Momordica tuberosa ) plant /0.25m2  
2nd  season  1st season    
At harvest  After one 
month  
At harvest  After one 
month  
Treatments 
Species   
1.54 0.79d 1.92 1.50 Barachiaria
1.58 1.21b 2.00 3.29 Cenchrus
1.58 1.88a 1.88 3.03 aiZorn
0.46 1.02c 2.29 2.75 Rhynchosia
0.16 0.74 0.26 1.61 S.E
NS 0.13 NS NS LSD
40 35 40  7  C.V %
Management practices
0.79b 1.83a 1.08c 1.88c Burning
1.88b 0.96b 2.01b 2.50b Seeding
1.25b 0.83b 2.00b 2.38b Burning+Seeding
2.25a 2.01a 2.83a 3.88a Control
1.29 1.22 1.43 1.71 S.E
0.65 0.69 0.57 1.02 LSD
37 32 25 4 
 
C.V %
Means followed by the same letter in a given column for each factor are 






(high competition with Momordica tuberosa)       memnonia   Rhynchosia 
 
(high mortility after a month)                      gluchidiata  Plate 4.6  Zornia   
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  Table 4.10 Plant density, Composition, and frequency evaluation after 
one month and at harvest for the first season   


















30.20 1.48 1.67 Trianthema pentandra
12.50 0.57 0.56 7.29 0.42 0.48 Tribulus terrestris
3.13 0.04 0.04 68.71 17.27 19.49 Echinocloa colona
39.58 7.28 7.48 47.72 1.29 1.46 Corchrus fascicularis
47.92 1.22 1.25 71.87 2.46 2.77 Merremia emergenata
58.33 1.91 1.96 3.12 0.03 0.03 Corchorus olitorius
4.17 0.03 0.03 7.29 0.22 0.25 Sesbania arabica
7.29 0.09 0.16 6.25 0.22 0.23 Cmmelina kotschyi
5.21 0.11 1.18 25.24 10.01 19.64 Zornia gluchidiata
- - - 78.13 37.96 54.11 Barachiaria repens     
35.42 29.32 30.15 6.25 0.09 0.10 Euphorbia hetrophylla
3.12 0.01 0.01 57.29 2.07 2.33 Momordica tuberosa
17.71 0.45 0.46 5.08 0.18 0.21 Dactyloctenium 
aegyptiacum 
3.12 0.45 0.46 6.25 0.44 0.50 Cenchrus ciliaris
9.78 2.03 2.14 5.21 0.06 0.06 Ocimum basilicum
- - - 25.00 0.79 0.89 Sorghum 
arundinaceum
14.52 0.40 0.41 21.88 0.54 0.61 Rhynchosia memnonia
22.92 0.89 0.91 6.25 0.06 0.08 Desmodium 
dicchotomum
9.33 0.10 0.10 7.20 0.08 0.06 Abutilon pannosum
7.29 0.07 0.07 7.29 0.20  0.11 Heliotropium 
sudanicum
3.12 0.03 0.03 6.25 0.06 0.07 Xanthium brasilicum
3.13 0.03   0.03 5.21 0.10 0.16 Solanum dubium
7.29 0.14 0.14 3.13 0.06 0.09 Cortalaria saltiana
- - - 5.21 0.06 0.07 Sida alba
- - - 1.04 0.02 0.02 Ipomoea sinensis
- - - 1.04 0.02 0.02 Aristolochia bractcata
- - - 1.04 0.01 0.01 Digera muricata
- - - 2.08 0.02 0.02 Ipomoea cordofana
- - - 1.04 0.31 0.35 Striga hermonthica
- - - 1.04 0.05 0.05 Ischaemum afrum
10.42 1.15 1.18 - - - Indigofera hochstteri 
2.08 0.02 0.02 58.33 22.42 25.59 Barachiaria lata
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Table 4.11 Plant density, Composition, and frequency evaluation after 
one month and at harvest for the second season  













2.08 0.04 0.03 3.12 0.04 0.04 Tribulus terrestris
26.00 3.01 3.05 29.31 5.01 5.05 Echinocloa colona
13.21 1.23 1.21 29.17 2.22 2.24 Corchrus fascicularis
2.04 0.02 0.02 5.21 0.08 0.08 Merremia emergenata
3.13 0.03 0.03 15.63 0.59 0.59 Sesbania arabica
- - - 9.38 12.64 17.79 Zornia gluchidiata
3.13 0.01 0.01 2.04 0.03 0.03 Euphorbia hetrophylla
14.58 0.43 0.42 15.63 0.52 052 Momordica tuberosa
9.78 0.54 0.52 5.21 0.76 0.77 Dactyloctenium 
aegyptiacum 
22.92 12.30 12.24 36.40 12.11 14.23 Cenchrus ciliaris
82.24 20.21 20.31 92.71 19.46 21.64 Sorghum 
arundinaceum
35.42 23.28 24.32 80.20 12.44 12.54 Rhynchosia memnonia
2.08 0.01 0.01 1.04 0.03 0.03 Heliotropium 
sudanicum
- - - 1.04 0.01 0.01Solanum dubium
3.13 0.03 0.03 5.21 0.07 0.07 Cortalaria saltiana
- - - 10.42 0.01  0.01   Blepharis sp
32.04 2.56 2.58 57.29 3.44 3.47 Ipomoea sinensis
2.04 0.02 0.02 2.08 0.02 0.02 Aristolochia bractcata
5.21 0.03 0.03 15.63 0.39 040 Digera muricata
1.04 0.03 0.03 2.080.04 0.04 Ipomoea cordofana
17.71 3.13 3.12 14.58 1.25 1.26 Striga hermonthica
26.21 1.52 1.56 17.71 0.56 0.56 Ischaemum afrum
- - - 6.25 0.01 0.01 Sonchus cornutus 




(29.32). In the second season Sorghum arundinaceum and Zornia 
gluchidiata showed the highest composition, (19.46) and (12.64), 
respectively in the first count. 
           In the second count (at harvest),Rhyncosia memnonia  scored the 
highest species composition (23.280) followed by Sorghum 
arundinaceum (20.21). The lowest species composition percentage was 
recorded for Solanum dobium and Sonchus cornutus in the first count, 
and Ephorbia hetrophylla and Heliotropium sudanicum in the second 
count of the second season. In the first season, the highest frequency 
percent was recorded for Barachiaria repence (Um kewiat) (78.13) and 
Merrmia emargenata (71.87) in first count, while  Barachiaria lata 
scored the highest frequency percent (76) followed by Merrmia 
emargenata (58.33), The lowest percentage was recorded for five species: 
Ipomea sinensi, Aristolchia bracteolat, Digera muricata, Striga 
hermonthica, and Ishaemum afrum, in the first count. In the second count, 
the lowest frequency was recorded for Indigofera hockstteri(2.08).   
In the second season, the highest frequency percent was scored by 
Sorghum arundinaceum in both first and second counts. The lowest 
frequency was recorded for Heliotropium sudanicum and Solanum 
dubium in the first count and by Ipomoea cordofana in the second count .  
     Tables (4.12, 4.13, 4.14, and 4.15) showed the effect of treatments on 
some palatable and unpalatable plants. It was observed that both palatable 
and unpalatable plants are not affected by treatments in all counts of the 
two seasons. In comparison with palatable species, the noxious species 
Momordica tuberosa recorded high frequency percent in first season. The 
same result was recorded for Sorghum arundinaceum in the second 
season.Generally, results showed that over 9 unpalatable species and 
some are noxious in the study site (Table 4.16).  
 
 53
Table 4.12 The effect of species on some palatable and unpalatable 
species frequency % first season.  
After one month At harvest  
A B C D A  B C D 
Echinocloa 
colona
16.67 13.54 18.75 17.71 10.42 10.42 10.42 9.38 
Dactyloctenium 
aegyptiacum
1.04 2.08 4.17 0.00 2.08 2.08 1.04 0.00 
Desmodium 
dicchotomum
2.08 2.08 1.04 1.04 3.12 2.08 1.04 1.04 
Trianthema 
pentandra
5.21 11.46 10.42 6.25 4.17 3.12 3.12 5.21 
Momordica 
tuberosa
16.63 14.58 12.50 11.46 7.29 5.21 4.17 10.42
Xanthium 
brasilicum
2.08 2.08 1.04 2.08 0.00 1.04 1.04 1.04 
Sorghum 
arundinaceum
5.21 4.17 5.21 5.21 4.17 5.21 3.12 2.08 
Solanum 
dubium 
0.00 1.04 1.04 3.12 2.08 1.04 1.04 3.12 
Ocimumn 
bacilicum
0.00 1.04 0.00 4.17 0.00 0.00 0.00 0.00 
 
A:  Brachiaria lata           B: Cenchrus ciliaris     





Table 4.13 The effect of management practices on some palatable and 
unpalatable species frequency % first season. 
After one month At harvest  
B S B+S C B S B+S C 
Echinocloa 
colona
17.71 20.83 15.63 12.5 12.5 14.58 8.33 8.33
Dactyloctenium 
aegyptiacum
2.08 2.08 3.13 1.04 0.00 1.04 1.04 1.04
Desmodium 
dicchotomum
1.04 2.08 2.08 1.04 2.08 1.04 3.12 3.12
Trianthema 
pentandra
8.33 8.33 6.25 6.25 4.17 1.04 3.13 3.13
Momordica 
tuberosa
16.67 13.54 17.71 12.5 5.21 3.12 7.29 1.04
Xanthium 
brasilicum
2.08 1.04 2.08 0.00 1.04 0.00 2.08 0.00
Sorghum 
arundinaceum
6.25 0.00 6.25 0.00 9.78 1.04 3.12 3.12
Solanum 
dubium 
1.04 0.00 1.04  3.13 3.12 1.04 3.12 0.00 
Ocimumn 
bacilicum
1.04 1.04 4.17 0.00 0.00 0.00 0.00 0.00 
 






Table 4.14 The effect of species on some palatable and unpalatable 
species frequency %( second season). 
 
At harvest  After one month   
D C B A  D C B A  
7.71 7.12 6.36 6.12 5.50 6.32 9.25 8.24 Echinocloa 
colona
5.13 2.19 2.11 2.33 1.06 0.94 0.99 1.01 Dactyloctenium 
aegyptiacum




3.49 4.39 3.72 2.88 4.34 4.02 3.29 3.98 Momordica 
tuberosa
3.49 4.20 3.92 4.27 2.84 5.23 4.12 3.33 Striga 
hermonthica
0.00 0.00 0.00 0.00 0.05 0.36 0.42 0.21 Solanum 
dubium 
 
A:  Brachiaria lata           B: Cenchrus ciliaris 
C:  Zornia gluchidiata     D: Rhyncosia memnonia  








Table 4.15 The effect of management practices on some palatable and un 
palatable species frequency % (second season). 
 
At harvest  After one month  
C B+S S B  C B+SS B 
 
6.17 6.32 19.2 6.17 6.05 16.4610.247.25 Echinocloa 
colonum
2.59 3.01 1.97 2.59 0.96 1.12 0.98 1.04 Dactyloctenium 
aegyptiacum




2.96 3.49 3.87 2.96 4.21 3.65  3.18 4.56 Momordica 
tuberosa
4.70 3.78 4.22 4.70 3.39 3.82 3.18 4.15 Striga 
hermonthica
0.00 0.00 0.00 0.00 0.10 0.46 0.20 0.42 Solanum 
dubium 
 










Table 4.16 Scientific and local name, plant type ,and palatability of the 
study area vegetation  
Palatability Plant type Local name Scientific name  
Low Forb Rabaa Trianthema pentandra
Medium Forb Dreasa Tribulus terrestris
High Grass Difra Echinocloa colonum
Medium Forb Hemmeera Corchrus fascicularis
Low Forb  Merremia emergenata
Medium Forb Mlokhia Corchorus olitorius
High Forb Sureyb Sesbania arabica
High Forb Ibrig el faki Cmmelina kotschyi
High Forb Sheleeni Zornia gluchidiata
High Grass Um kewiat Brachiaria repans         
Non Forb Um laban Euphorbia hetrophylla
Toxic Forb Abu el afein Momordica tuberosa
High Grass Um asabi Dactyloctenium aegyptiacum 
High Grass Haskaneet Cenchrus ciliaris
Non Forb Rehan Ocimum basilicum
Toxic /pre-
maturity Grass Adar Sorghum arundinaceum
 HighForb Irg eldam Rhynchosia memnonia
High Forb Abu areeda Desmodium dicchotomum
Non palatable Forb Hambouk Abutilon pannosum
Non palatable Forb Danab el agrabHeliotropium sudanicum
Non palatable Forb Rantuok Xanthium brasilicum
Non palatable Forb Gobain Solanum dubium
Medium Forb ٍSofaira Cortalaria saltiana
Medium Forb Um hebaiba Sida alba
High Forb  Hantout Ipomoea sinensis
High Forb Um glagil Aristolochia bractcata
High Forb Hreera Digera muricata
High Forb Tabar Ipomoea cordofana
Non palatable Forb Buda Striga hermonthica
High Grass Bous  Ischaemum afrum
High Forb Dahaseer Indigofera hochstteri 
High Grass Zabarta Brachiaria lata






4.5 Effect of treatments on vegetation cover %  
Sown species showed no significant effect on vegetation percent cover 
over all counts during both seasons. On the other hand, management 
practices resulted in significant differences in the first count of the two 
seasons, the highest cover percent was obtained by treatments (Seeding) 
and (Burning + Seeding), 65.42 and 63.67, respectively (Table 4.17). The 
interaction of treatments had no significant effect on the parameter under 
study.  
4.6 Soil analysis attributes  
 Table (4.18) showed the mechanical analysis for the soil of the 
experimental units in the first season. It was observed that the treatments 
had no significant effect on the parameter under study except on sand % . 
The same result was observed for OM %, pH, HCO3, ECe, and CO3.   
(Table 4.19). No significant effect was recorded for species on Mg, K, P, 
and N % contents of soil. The exception was on Ca content that, the 
highest Ca content was scored by Rhynchosia memnonia,s plots. No 
significant differences between management practices in soil OM %, pH, 
HCO3, ECe, CO3, Mg, Ca, and K contents. On the other hand 
management practices had slightly affected  P and N contents, but did not 
reach the levels of significance, the highest P content was obtained by 
(Burning +Seeding), while treatments (burning) and (Burning + Seeding)  
scored the highest N %  (Table 4.20). 
4.7 Forage quality evaluation 
 As shown in Table (4.21), treatments had no significant effect on Ash %. 
In contrast, there were significant differences among treatments on DM 
%, crude protein % and crude fiber %. Oversown species, the highest 
crude protein % and DM %were scored by Rhynchosia memnonia. (9.2), 
while the highest crude fiber percent was obtained by Zornia gluchidiata 
plots (40.04). Though the management practices (Burning +Seeding)  
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Table 4.17 The effect of treatments on percent cover 
 
2nd  season  1st season    
At harvest  After one 
month  




97.50 62.70 97.71 60.75 Barachiaria
97.92 64.79 98.54 53.79 Cenchrus
97.50 63.13 98.75 58.33 Zornia
97.08 63.75 97.92 59.38 Rhynchosia
0.68 1.72 0.99 6.03 S.E
NS NS NS NS LSD
15 12 31 20  C.V %
Management practices 
97.08 58.54b 98.54 53.33b Burning
97.92 69.79a 98.33 65.42a Seeding
97.08 70.63a 98.96 63.67a Burning+Seeding
97.92 55.42b 97.08 49.83b Control
0.96 15.50 1.61 15.30 S.E
NS 4.74 NS 7.04 LSD
7 23 8 21  C.V % 
Means followed by the same letter in a given column for each factor are 









Table 4.18 The effect of treatments on soil texture  
  
Sand % Silt % Clay % Species  
8.58a 62.89 24.29 Barachiaria
6.71a 65.54 19.31 Cenchrus
6.33a 66.67 19.02 Zornia
4.96b 70.21 18.65 Rhynchosia
2.99 6.06 0.32 S.E
2.53 NS NS LSD
19 17 36 C.V%
Management practices
6.94 66.08 19.73 Burning
6.23 64.67 22.04 Seeding
6.15 67.21 20.10 Burning+Seeding
7.27 67.29 19.39 Control
1.09 2.47 2.37 S.E
NS NS NS LSD
43 16.20 44 C.V%
          
Means followed by the same letter in a given column for each factor are 








Table 4.19 The effect of treatments on soil cations 
                                                                                         
N% P mg/l K ppm Ca Mg 
mmol/l 
Species  
0.04 4.54 4.12 2.29 1.47 Barachiaria
0.05 5.02 4.68 2.06 1.91 Cenchrus
0.05 4.58 4.43 2.58 2.13 Zornia
0.05 5.05 4.48 2.75 2.25 Rhynchosia
0.011 0.55 0.46 0.61 0.68 S.E
NS NS NS NS NS LSD
31 19 22 12.60 40 C.V%
Management practices 
0.06 5.54 4.18 2.10 1.37 Burning
0.03 4.59 4.79 2.50 2.25 Seeding
0.06 4.88 4.19 2.46 1.96 Burning+Seeding
0.04 4.17 4.54 2.63 2.18 Control
0.02 1.47 0.59 0.45 0.79 S.E
NS NS NS NS NS LSD
38 27 33 22  34 C.V%
 
Means followed by the same letter in a given column for each factor are 







     
Table 4.20 The effect of treatments on soil anions  
CO3 pH Ece HCO3 OM Species  
0.333 8.39 0.031 7.04 0.13 Barachiaria
0.325 8.28 0.031 6.13 0.13 Cenchrus
0.308 8.38 0.039 6.33 0.13 Zornia
0.390 8.29 0.028 6.38 0.15 Rhynchosia
0.033 0.121 0.01 0.97 0.02 S.E
NS NS NS NS NS LSD
45 1.60 24  20 24 C.V%
Management practices
0.34 8.31 0.028 6.63 0.13 Burning
0.30 8.36 0.036 6.25 0.14 Seeding
0.31 8.37 0.032 6.42 0.13 Burning+Seeding
0.41 8.32 0.033 6.58 0.13 Control
0.047 0.048 0.006 0.34 0.006 S.E
NS NS NS NS NS LSD
88 1.4 12 27 38 C.V%
 
Means followed by the same letter in a given column for each factor are 
not significantly different at 0.05 level 
 







   







Ash % DM % Species
 
5.97d 38.56b 9.43 95.60 Barachiaria
5.82c 33.38d 9.08 95.34 Cenchrus
7.69b 40.04a 8.60 95.34 Zornia
9.20a 37.76c 8.99 95.88 Rhynchosia
3.19 5.64 0.68 0.52 S.E
0.14 0.28 NS  NS LSD
3 1.22  10.50 3.30 C.V%
Management practices
7.22b 37.81a 8.99 95.63 Burning
7.09b 37.07b 9.82 95.77 Seeding
7.44a 37.07b 9.21 95.66 Burning+Seeding
6.92c 37.89a  8.09 95.09 Control
0.44 0.90 1.43 0.61 S.E
0.21 0.26 NS  NS LSD
5 1.19  20.70 4.30 C.V% 
Means followed by the same letter in a given column for each factor are 






scored the highest crude protein percent (7.44) and the lowest crude fiber 
percent (37.07) at the same time, the control recorded the lowest crude 
protein % (6.92) and the highest crude fiber %. 
 (37.89). The joint effect of treatments was significant on crude fiber %, 
and crude protein % (Tables 4.22, 4.23, ). The highest crude fiber percent 
was for the combination of (Seeding × Zornia gluchidiata), while the 
highest crude protein and dry matter percentage were obtained for the 
combination of (Rhyncosia memnonia × (Burning + seeding)).  
4.8 Evaluation of forage yield  
 Table (4.24) showed the effect of treatment sown species forage yield. 
Species had significantly affected forage yield for the two seasons. 
Brachiaria lata scored the highest forage fresh and dry yield for two 
seasons followed by Cenchrus ciliaris and Rhynchosia memnonia. Zornia 
gluchidiata disappeared completely before harvest and the yeild was zero. 
   Significant differences were obtained within management practices for 
forage fresh and dry yields in both seasons. The treatments (Burning 
+Seeding) and (Seeding) out yielded other treatments in the two seasons 
followed by (burning), the lowest yield was recorded for the control. The 
maximum forage yield was scored by (Seeding) in all counts except the 
dry weight of the second season where the treatment (B+S) scored the 
highest dry yield (1.17 Ton/ha).  
    The interaction of treatments had significant effect on the fresh and dry 
yields of sown species for the two seasons. The highest forage yield was 
scored by the combination of Brachiaria lata x (Seeding) followed by 
Brachiaria lata x (Burning + Seeding) in both fresh and dry yields for the 
two seasons (Tables 4.25, 4.26, 4.27, 4.28). 
     Total forage production is presented in table (4.29). Species had 
significantly affected total dry yield of the first season and total fresh 
yield of the second season. The highest fresh and dry yield were scored  
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Table 4.22 The effect of treatments interaction on forage crude fiber % 
      
Mean Control B+S Seeding Burning  
38.55 39.52 37.79 37.22 39.69 Barachiaria
33.48 34.11 33.19 32.93 33.68 Cenchrus
40.04 39.81 40.13 40.20 40.02 Zornia
37.76 38.06 37.19 37.93 37.86 Rhynchosia
 37.88 37.08 37.07  37.81 Mean
0.52  LSD 




Table 4.23 The effect of treatments interaction on forage crude protein 
percent.       
Mean Control B+S Seeding Burning   
5.97 5.92 6.07 5.92 5.97 Barachiaria
5.78 5.34 5.78 5.93 6.05 Cenchrus
7.69 7.48 8.25 7.39 7.64 Zornia
9.18 8.67 9.68 9.15 9.22 Rhynchosia
  6.85 2.48 7.10  7.22 Mean







Table 4.24 The effect of treatments on forage yield of sown species ( T / 
ha)  
  











0.69a 1.25a 0.88a 1.61a Barachiaria
0.36b 0.66b 0.32b 0.56b Cenchrus
0 0 0 0  Zornia
0.29b 0.60b 0.19b 0.32c Rhynchosia
0.43 0.71 0.73 1.12 S.E
0.23 0.39 0.16 0.2 LSD
83  76 57 39  C.V %
Management practices
0.12c  0.18b 0.09b 0.16b Burning
0.82b 1.29a 0.68a 1.60a Seeding
1.17a 1.09a 0.60a 1.47a Burning+Seeding
0.09c 0.11b 0.04b 0.10c Control
0.69 1.28 0.79 1.40 S.E
0.12 0.25 0.19 0.31 LSD
47  44 61 56  C.V %
Means followed by the same letter in a given column for each factor are  









Table 4.25 The effect of treatments interaction on sown species forage 
fresh yield first season (T/ha) 
     
Mean Control B+S Seeding Burning   
1.62 0.18 2.88 3.16 0.24 Barachiaria
0.57 0.07 1.13 1.05 0.03 Cenchrus
0.00 0.00 0.00 0.00 0.00 Zornia
0.26 0.05 0.39 0.59 0.26 Rhynchosia
0.08 1.10 1.20  0.13 Mean 
LSD         0.54 
 56    C.V%    
 
 
Table 4.26 The effect of treatments interaction on sown species forage 
fresh yield 2nd season (T/ha) 
 
Mean Control B+S Seeding Burning  
1.25 0.36 1.87 2.25 0.51 Barachiaria
0.67 0.04 1.29 1.26 0.07 Cenchrus
0.00 0.00 0.00 0.00 0.00 Zornia 
0.61 0.05 1.20 1.01 0.17 Rhynchosia
 0.11 1.09 1.13  0.19 Mean 
LSD        0.43 






Table 4.27 The effect of treatments interaction on sown species forage 
dry yield first season (T/ha) 
Mean Control B+S Seeding Burning   
0.88 0.10 1.51 1.77 0.13 Barachiaria
0.32 0.02 0.70 0.57 0.002 Cenchrus
0.00 0.00 0.00 0.00 0.00 Zornia 
0.19 0.03 0.20 0.38 0.14 Rhynchosia
0.04 0.60 0.68 0.07 Mean 
LSD      0.32 




Table 4.28 The effect of treatments interaction on sown species forage 
dry yield 2nd season (T/ha) 
Mean Control B+S Seeding Burning   
0.70 0.22 1.03 1.30 0.25 Barachiaria 
0.36 0.02 0.69 0.69 0.04 Cenchrus
0.00 0.00 0.00 0.00 0.00 Zornia 
0.30 0.02 0.62 0.47 0.07 Rhynchosia
  0.07 0.59 0.62  0.09 Mean 
LSD    0.09 







Table 4.29 The effect of treatments on total forage yield ( T / ha ) . 
 











0.85 1.79a 1.15a 2.34 Barachiaria
0.57 1.17b 1.07a 2.04 Cenchrus
0.71 1.37a 0.84b 1.67 Zornia
0.67 1.24b 0.75b 1.96 Rhynchosia
0.23 0.56 0.38 0.56 S.E
NS 0.43 0.27 NS LSD
50  50 46 48  C.V %
Management practices 
0.67b 1.37b 1.15a 2.09 Burning
0.87a 1.71a 0.98a 2.18 Seeding
0.81a 1.62a 0.93a 2.18 Burning+Seeding
0.46c 0.88c 0.75b 1.50 Control
0.24 0.75 0.33 0.65 S.E
0.15 0.29 0.28 NS LSD
37  36 50 49  C.V % 
Means followed by the same letter in a given column for each factor are 











parachiaria cenchrus zornia rhynchosia
species
Figure 4.1 The effect of species on forage yield of sown species
season1 dry weight




















Figure 4.2 The effect of managment practices on forage yield 
of sown species
season1 dry weight













parachiaria cenchrus zornia rhynchosia
species
Figure 4.3 The effect of species on total forage yield
season1 dry weight















Figure 4.4 The effect of management practices on total forage yield
season1 dry weight











by  Brachiaria lata followed by Cenchrus ciliaris and Zornia gluchidiata, 
the lowest yield was recorded for Rhynchosia memnonia.  
    Management practices had significant effect on the parameter under 
study in the two seasons except the fresh yield of the first season. The 
highest total forage yield was recorded for treatments (Seeding) and 
(Burning + Seeding) in the two seasons followed by (burning), The 
lowest yield was recorded for the control. 
     The joint effect of treatments on total forage yield was significant in 
fresh weight of the first season and dry weight of second season only. The 
highest yield was obtained by the combination of (Seeding) x Brachiaria 
lata(1.77 and 1.3 Ton/ha in first and second seasons, respectively) 
followed by (Seeding) x Zornia gluchidiata and (Burning + Seeding) x 
Brachiaria lata for the total dry yield , and followed by Brachiaria lata x 
(burning) and Brachiaria lata x (Burning + Seeding ) for fresh yield  
(Tables 4.30, 4.31). 
4.9 Carrying Capacity and stocking rate 
The grand mean of dry yield for the first season was 0.95 T/ fed. The 
available forage in range was 50 % = 50/ 100 ×0.95 = 0.475                      
Carrying capacity =    yield (Ton/ha)                = 0.475   =                                    
                              Animal year consumption       2.5    
0.19 AU/ha/ Year 
Stocking rate/ha = Area                     =     1 ha    =   5.26  AU/ Year 
                       Carrying capacity             0.19 
The highest dry matter production was scored by the combination of 
Zornia gluchiiata and Seeding 1.77 Ton / ha 
Carrying capacity in this case was =  0.89  = 0.36 AU/ha/ Year 
                                                    2.5 
Stocking rate/ ha = 1ha  = 2.78 AU/ ha/Year 




Table 4.30 The effect of treatments interaction on total forage fresh yield 
1st  season (T/ha) 
Mean Control B+S Seeding Burning   
2.34 1.18 3.05 3.15 1.97 Barachiaria
2.04 2.09 1.79 2.19 2.10 Cenchrus 
1.67 1.53 1.14 1.54 2.47 Zornia 
1.91 1.22 2.74 1.84 1.82 Rhynchosia
  1.50 2.18 2.18  2.09 Mean 
LSD      0.28    
C.V%     37 
       
 
Table 4.31 The effect of treatments interaction on total forage dry yield 
2nd season (T/ha) 
Mean Control B+S Seeding Burning   
0.85 0.51 0.95 1.07 0.85 Barachiaria
0.57 0.37 0.64 0.66 0.61 Cenchrus
0.71 0.48 0.83 0.96 0.57 Zornia 
0.66  0.42 0.83 0.78 0.63 Rhynchosia
0.45 0.81 0.87  0.66 Mean 
LSD            0.29 









5.1 The effect of species on vegetation attributes    
 No significant differences were obtained between species in total plant 
density, while there were clear differences on sown species density. This 
means the high competition of native species in plots where sown species 
germination was low. Zornia gluchidiata had obtained the highest plant 
density in most counts as a result of good seed germination and well 
seedling establishment due to good adaptation of the species for 
environmental factors. Zornia gluchidiata scored the highest plant density 
in the first count of the first season as a result of high germination 
percentage (Table 3.1). The disappearance of Zornia gluchidiata after the 
first month of germination may be for reason of water logging and the 
species is adapted to dry regions. This is in agreement with Le Hourou 
(1980), who reported that Zornia gluchidiata is favored by Sahilian zone 
condition. It may be more suitable for seeding in the experimental site 
only in short-rain seasons (droughts).                                   
 No effect for species on Echinochloa colona density in all counts except 
first count of second season. The highest density for Momordica tuberosa 
was in Rhyncosia memnonia,s plots, this is may be for that Rhyncosia 
memnonia is erect plant and so Momordica tuberosa , and it is easy to 
compete with it more than other species.  
5.2 The effect on forage quality  
  The highest crude protein and DM % was scored by Rhyncosia 
memnonia. This is due to the fact that legumes contain more protein than 
grasses. Zornia gluchidiata scored the highest crude fiber % because the 
sample taken for analysis consisted of native grasses, and as mentioned 
before Zornia gluchidiata disappeared before taking of samples.                                         
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Barachiaria lata scored the highest fresh and dry yields for the two 
seasons; this may be due to similar conditions of the study site and seeds 
origin (Eldamazin). This is in agreement with Androwes (1952) who 
reported that the origin of Barachiaria lata is Central and Southern 
Sudan. Cenchrus ciliaris could not compete well with native species. This 
may be explained by the fact that the study site had a heavy clay soil. 
This is in line with Tahir (2003). He reported that cenchrus ciliaris can 
grow well in all types of soil except heavy clays or soils deficient in 
calcium. The low productivity of Rhyncosia memnonia may be due to low 
germination % of seeds and low growth rate of seedlings. This gave 
chance to native species to compete the after species strongly for total 
forage production. Zornia gluchidiata ranked the third level, more than 
Rhyncosia memnonia. This may be because of that native plants replaced 
Zornia  gluchidiata completely as a result of the  adaptation of the native 
species.                                                                                              
5.3 Effect of management practices on growth attributes    
The highest total plant density was scored under seeding treatment 
followed by (Seeding+ Burning) as a result increasing seeds on pasture 
soil. For sown species the highest density was for treatment (Burning+ 
Seeding). This result is explained on that burning destroyed native 
species which could compete with sown species. This is in line with 
Stoddart (1985) who reported that one of the main objectives of range 
burning is to destroy unwanted weeds. Moreover, Evans and Young 
(1978) reported that seeding after fire has been common since the 
1930s.The management practices effect was negative on the density of 
Echinocloa colona. The density decreased by burning and seeding 
treatments. This means the species is not fire tolerant. Momordica 
tuberosa is a noxious species; its density was decreased with management 
practices (Burning) and (Burning+ Seeding). The result is supporting the 
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main objectives of burning and seeding. It is in line with Jan (2004), who 
reported that seeded grasses had the ability to compete other vegetation to 
displace undesirable species or noxious weeds after fires. Poisonous and 
undesirable species compete with desirable ones for factors of growth, in 
addition to the fact that it presents a real threat to livestock when fed on 
(Abusuwar, 2007).                                                                                
  5.4 Vegetation Cover %  
  Vegetation cover percent was increased with seeding and seeding after 
burning. This means seeding had the ability of protecting soil from 
erosion. The result is in agreement with Holecheck (2004). He reported 
that seeding may be necessary to obtain the desired cover and erosion 
control. On the contrary, burning and control recorded the lowest cover 
%. This may increase the risk of wind erosion in dry areas, and water 
erosion in slops if grazing after burning was heavy (Heady, 1975). Martin 
(1983) reported that the increases in bare soil were pronounced only in 
the first year. In the second count no differences were observed between 
burned and unburned plots, so the risk was only before well 
reestablishment of the vegetation.   
5.5 Effect of management practices on soil attributes 
Result showed no significant differences between management practices 
in soil Mg, Ca, and K contents. This result is in contrast with Harrington 
(1974) who reported that annual burning increased available Calcium and 
phosphorus contents and pH, but the result was in agreement with 
Harrington in OM %. He also did not observe any effect for burning on 
soil OM %. Moore (1966) works in Nigeria and Daubenmire (1968) 
showed significant effect for burning on soil OM %. Slight increase in 
soil N and P contents were obtained due to seeding and burning. This 
may be explained by that some of our sown species were legumes which 
had high ability in fixing nitrogen in the soil.                                                  
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   Although results showed slight increase in N % in soil, but Heady 
(1975) reported that there is little direct loss of minerals from system due 
to burning as a result of volatilization, especially where the fire is hot 
enough to have white ash. The slight increase is due to mineral release 
from organic banding, and this may also move and loss by wind or water. 
The increase in soil N % may be explained by that the pioneer species 
include annual legumes that fix nitrogen.                                                               
 5.6 Forage quality 
  Seeding after burning scored the highest forage crude protein percent and 
the lowest crude fiber percent. This may be due to increasing of soil N % 
as a result of burning; in addition to that burning is destroying woody 
plants giving the chance for seeded herbs to grow well.                         
5.7 Forage production  
  The highest fresh and dry yields were scored by treatments seeding and 
seeding+Burning. It is known that seeding increases plant density and 
percentage cover, so the forage production would increase as a result of 
that. Burning may increase some nutreints in soil including nitrogen, and 
this may had effect on plant yield. It was reported by Hobbs et al (1991) 
that addition of even small amounts of available nitrogen may have a 
profound effect on revegetation. But Trlica and Schuster (1969) worked 
in Texas found that all burning reduced forage yields both first and 
second year after the fire. They added that reduction in yields ranged 
from 15 to 35 percent. On the other side, Heady (1975) reported that 
production of forage is increased or decreased by different burning 






Conclusion and Recommendations 
      Results revealed that, the sown species Barachairia lata is suitable for 
desertified rangelands under rainfed conditions. Zornia gluchidiata  
disappeared completely and failed to compete with local species because 
of undesired conditions. Cenchrus ciliaris was able to compete with the 
local species if seed dormancy problems solved. Rhyncosia memnonia 
recorded the highest forage protein content, but the total yield was poor. 
     Seeding increased total plant density in all counts, and cover % in the 
first count of two seasons. Seeding scored the highest crude fibre content, 
and the highest forage production. 
   Burning decreased total plant density. Although it increased soil N%, 
burning had no significant effect on forage quality. Burning had no 
significant effect on soil Ca, P, K, Mg, Ece, OM, pH, HCO3, CO3 
    Seeding after burning may be the more effective tool in deteriorated 
rangeland rehabilitation. 
     The highest dry matter was recorded for the interaction of (Seeding × 
Barachiaria lata)   
    Burning and Burning + Seeding significantly decreased Momordica 
tuberosasُ density, so the treatments are suitable for controlling this 
noxious plant.   
Recommendations 
- Barachiaria lata is a good pasture species suitable for seeding 
programmes in Sinnar State deteriorated ranges, the study 
recommended for more research in different sites of the State. 
- Further research is needed for natural range species to determine more  
productive species with high quality and palatability in order to bridge 
the feed gab for the national herd. 
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- Seeding after burning is a good tool in deteriorated rangelands 
rehabilitation if there were unwanted species dominant, if not, seeding 
only is the best. 
- General recommendation is to solve all pasture species seed problems 
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Rainfall data (mm) 
 
 
Source: College of Natural Resources and Environmental Studies 










 Apr. May June 
 
July Aug. Sept. Oct. Nov. Total
1998 - 21 21 115 178.4 61.8 35.9 - 433 
1999 9.5 9.1 139.6 76.5 312.1 99.5 15.0 - 653 
2000 - 16.6 57.8 147.4 80 62.2 15.5 - 378 
2001 - 9 2 119.8 141.3 102.9 14.5 - 390 
2002 - 4.6 30.6 99.8 158.7 76 66.7 - 438 
2003 - 2.5 84.5 203 121.2 70.5 6.4 - 499 
2004 - 2.2 55.6 117.5 72.2 47.8 21.9 - 317 
2005 4.8 18.5 29.7 177.5 134.9 69.6 5.4 - 440 
2006 - 36.2 18.7 131.8 196.5 172.2 56.6 - 612 
2007 10.1 - 88.6 236 239.2 95 - - 669 
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